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COAL  CONVERSION  AT  PICATINNY  ARSENAL  AND 
FORTS  CAMPBELL,  BRAGG,  AND  GORDON: 

A  FEASIBILITY  STUDY 


■  'Sr^'-  ' 


1  INTRODUCTION 


Background 

The  fiscal  year  1986  (FY86)  Defense  Appn^adons  Act  (PL  99-190)  Section  81 10  directed  the 
Department  of  Defense  (DOD)  to  establish  a  program  to  increase  the  use  of  coal  at  facilities  in  the  United 
States  to  a  target  of  1.6  million  short  tons  per  year,*  over  the  1985  coal  caisumpdon  level,  by  1994.  The 
FY87  Appropriations  Act  (PL-SOO)  Section  9099,  continued  this  direction  to  implement  the  coal  use 
program,  and  stipulated  that  such  action  should  use  the  most  life-cycle  cost-effective  fuel  system.  The 
language  further  stated  that  3(X),000  ttms  of  this  amount  should  be  a>'thracite  coal.  Subs^ent  Acts 
(FY88  PL  100,  Section  8113,  and  FY89  PL  100-463,  Section  8126)  retained  the  direction  toward  the 
FY94  target  for  increased  coal  consumption,  but  added  that  the  Dqnrtment  of  Defense  must  comply  with 
dK  life-cycle  cost  effectiveness  criteria  retpiirements  of  10  USC  2690.  House  Report  HR-101-34S, 
accompanying  die  FY90  Defense  Appropriadons  Act,  stated  that,  “As  a  related  issue,  tte  aniferees  agree 
with  Senate  report  language  whidi  diie^  die  Dqiartment  to  continue,  without  modification,  its  efforts 
to  increase  domestic  consumption  of  coal  as  outlined  in  die  Department’s  letter  signed  by  the  Assistant 
Secretary  of  Defense  for  Acquisition  and  Logistics,  dated  August  30, 1985.”  To  help  the  Army  onnply 
with  these  requirements,  the  U.S.  Army  &igineeiing  and  Housing  Support  Center  (USAEHSC)  requested 
that  die  U.S.  Army  Construction  Engineering  Researdi  Laboratories  (USACERL)  provide  technical  studies 
and  support  for  the  Army’s  coal  conversitm  program. 

In  general,  coal  is  cheaper  than  gas  or  oil  on  a  per-Btu  basis,  but  coal-fired  plants  require 
considerably  more  capital  and  have  higher  operation  and  maintenance  (O&M)  costs  due  to  coal/ash 
handling  equipment  and  air  pollution  control  devices  not  required  with  other  fuels.  A  series  of  screoiing 
and  life-cycle  cost-estimating  models  have  been  (teveloped  to  determine  when  and  where  specific  coal 
combustion  tedmologies  could  be  implemented.  Those  specific  jdants  diat  can  be  cost-effectively 
converted  to  coal  (most  likely  the  larger  heat  plants)  must  be  identified.  The  first  stq>  in  idoitifying  and 
ranking  potential  sites  for  coal  conversion  is  to  collect  information  from  installation  heating  plants  aiul 
to  conduct  computer  aiudyses  with  screoiing  and  costing  models. 


Objective 

The  objective  of  this  study  was  to  determine  the  technical  feasibility  and  cost-effectiveness  of 
converting  selected  central  heat  plants  to  coal-firing  capability  at  four  Army  installations. 


Approach 

A  literature  search  was  done  to  locate  other  coal  conversion  studies,  and  an  Air  Force  coal 
conversion  study  was  reviewed.  Oiteria  for  selecting  four  installations  for  a  detailed  study  were 


A  metric  convenion  table  is  included  on  p  23. 
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fcHmulated,  and  Anny  installations  were  evaluated  and  scored  accordingly.  Based  on  the  scores  obtained 
ftom  die  evaluation,  final  selections  were  made.  The  selected  installations  were  visited,  and  detailed  plam 
data  was  collected.  Hants  were  evaluated  for  possilde  coal  conversion  usuig  the  CHreCON  and  Status 
Quo  software  programs.  The  results  of  the  evaluations  were  compiled  and  reomunaidatkxis  were  made. 


Scope 

This  work  investigated  the  feasibility  of  coal  conversion  for  four  selected  Army  installations  at  a 
given  point  in  time.  Specific  conclusions,  lecommoidations,  and  cost  estimates  were  based  cm 
assumptions  (e.g.,  future  base  energy  requirements,  fuel  price,  and  price  escalatkm  factors)  that  will  likely 
change  with  time  and  advances  in  technology.  However,  the  mediodology  and  procedures  used  in  this 
study  can  be  ejdended  to  other  federal  facilities  for  simitar  studies. 
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2  COAL  CONVEKSION  FEASIBILITY  STUDY 


DOD  Coal  Use  and  the  Potential  Coaversion  Sites 

Table  1*  lists  the  total  DOD  coal  consumption  during  the  past  7  years,  including  coal  ccmsunqNion 
in  the  Anny,  Air  Force  and  Navy.  To  meet  die  Congressional  directive,  the  DOD  has  to  more  dum  double 
its  coal  usage.  The  increase  in  coal  use  at  the  DOD,  however,  has  not  been  significant  since  1983.  In 
1991,  the  DOD  consumed  3.4  percent  more  coal  dian  it  did  in  1983.  The  Anny  oxKumed  the  largest 
amount  of  coal  of  the  three  services  with  about  a  9  percoit  increase  in  coal  consumption  in  1991-the 
mryority  of  whidi  was  used  in  facilities  at  the  Army  Materiel  Command.  However,  the  Navy’s 
ccMisumption  increased  only  3.2  percent,  while  Air  Force  consumption  actually  fell  by  3.7  percent 

A  survey  conducted  at  the  DOD  iderttified  the  potential  coal  conversion  sites.  Table  2  lists  the  nane 
and  the  potential  increase  in  coal  use  for  each  sites  (Salthouse  1987).  The  listing  shows  the  Navy  to  have 
the  highest  potential  for  increased  domeaic  coal  consumption. 


Review  of  Air  Force  Coal  Conversion  Work 

The  Air  Force  had  contracted  Oak  Ridge  Naticmal  Laboratory  (ORNL)  for  a  coal  conversion  study.** 
The  results  indicated  that  coal  firing  was  not  economical  for  smaller  industrial  and  commercial  heatirtg 
idants  or  plants  widi  low  load  factors.  A  minimum  value  for  annual  fuel  use  was  identified  as  a  cut-off 
point  (260  BBtu/year  or  30  MBtu/hr  average).  Any  plant  using  less  fuel  was  dropped  from  consideration 
in  the  study.  Heating  plants  known  to  have  no  boilers  larger  than  10  MBtu/hr  were  also  eliminated.  Only 
gas/oil-fired  heating  pdants  with  an  aggregate  boiler  c^racity  of  30  MBtu/hr  or  greater  were  considered. 
Twenty  seven  plants  were  found  in  24  Air  Fbrce  bases  tiiat  met  the  capacity  and  fiiel  usage  criteria.  (The 
ORNL  study  listed  only  18  coal  burning  plants  in  the  Air  Force.)  There  were  three  types  of  possible 
projects: 

1.  Those  that  use  coal  firing  to  meet  base  steam  load,  and  gas/oil  during  high  demand  period 

2.  Those  ttiat  use  coal  flring  for  all  steam  generation,  but  include  a  gas/oil  backiq)  burner 

3.  Those  that  cogenerate  electricity  and  steam. 

The  first  ORNL  study  (Wilkinson  1989)  focused  on  category  1,  using  a  OHnmercial  software 
package  (Framework  11)***  to  develop  a  costing  program  tiut  used  algorithms  based  on  recent  cost  studies, 
vendor  information,  and  tqrplicaUe  reported  costs  of  actual  coal  utilization  projects.  The  program  assumed 
conversion  or  replaconent  of  one  to  ttuee  existing  boilers  witii  the  same  cig>acities.  Sulphur  dioxide  (SOj) 
and  nitrogen  oxide  (NOx)  emission  regulation  standards  are  assumed  to  be  met  by  using  low  sulfur  coal 
with  good  combustion  control.  A  baghouse  was  assumed  for  particulate  control.  Ectxiomic  evaluations 
were  performed  for  ttie  27  heating  plants  and  the  results  were  presented.  Micronized  coal  firing  was  found 
to  be  the  most  economic  system.  The  ORNL  report  cautionnl  that  more  in-depth  study  would  be  needed 
to  ronfitm  this  teduiology  as  the  current  best  choice.  The  break-even  gas/oil  prices  for  all  the  plants 
ranged  betweoi  2.63  and  5.69  $/MBtu.  Tor  heating  plants  showed  cost  savings  (from  14.4  percent  to  0.6 
percent)  uang  micronized  coal  technology. 


All  taUet  are  included  in  ^>pendix  A  to  this  rqxtrt;  all  hgures  are  included  in  Appendix  B. 

**  The  (KNL  study  produced  four  reports,  dted  fuUy  in  the  reference  section  of  this  report  (p  24):  Griffin,  et  al.  1989;  Holcomb 
and  Griffin  1990;  Thomas  and  Young  1989;  and  Wilkinson  1989. 

***  Pramewoik  n  is  a  registered  trademark  of  Ashton  Tate,  20101-T  Hamilton,  Torrance,  CA  90413,  tel.  213/292-1374. 
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This  coincktes  with  other  Air  Force  studies  that  found  these  plants  to  be  among  the  12  sites 
recommended  for  further  study,  even  before  ORl/Guemsey  performed  the  econmnic  analysis  (ORl,  Itk. 
and  C.H.  Guernsey  1988^  ORlA3uetnsey  selected  sevot  ^r  Force  Bases  for  detailed  coal  conversion 
study:  Elmendorf.  the  li.S.  Air  Force  Academy,  Hill,  Kelly,  Robins,  Arnold,  and  Plattsburgh.  All  seven 
of  these  AFBs  were  sites  of  heating  i^ants  selected  by  ORNL.  The  ORNL  study  concluded  that 
conversion  of  18  heating  (riants  to  coal  would  be  required  to  meet  Air  Fbrce’s  target  of  600,000  uhis 
additional  annual  coal  consumption.  This  study  also  concluded  that,  to  be  cost  effective,  larger 
cogeneration  projects  must  be  considered. 

A  recent  ORNL  study  (Holcomb  and  Griffin  1990)  used  approaches  adopted  by  USACERL,  and 
followed  the  life-cycle  costing  method  and  evaluation  procedures  set  forth  in  the  Federal  Energy 
Management  Program  Rules.  Both  coal  refit  tectnologies  and  replacement  boilers  were  considered.  The 
stiuiy  considered  the  following  refit  technologies;  micrmiized  coal -firing  units;  slagging  pulverized  coal 
burners;  modular  fluidized  bed  combustor  (FBQ  add-on  units;  stoker  firing  units;  coal/water  slurry,  and 
coal/oil  slurry  units;  and  low-Btu  gasifiers.  Replacement  boilers  include  packaged  shell  stokers,  packaged 
shell  FBCs,  field-erected  stokers,  field-erect^  FBCs.  pulverized  coal  boilers,  and  circulatirtg  FBCs. 
Results  showed  that,  with  micronized  coal  technology,  it  was  economical  to  refit  15  heating  plants  at  IS 
Air  Fbrce  bases.  The  beneflt/cost  ratio  (the  life-cycle  cost  [LCC]  for  continued  gas/oil  firing  to  the  LCC 
for  the  coal  utilization  project)  ranged  between  1.262  and  1.039.  After  careful  examination,  16  plants  at 
16  bases  (Elmendorf,  AK;  Tinker,  OK;  Hill,  UT;  Rd>ins,  GA;  Plattsburgh,  NY;  McGuire,  NJ;  USAF 
Academy,  CO;  Hanscom,  MA;  Arnold,  TN;  Grand  Forks,  ND;  Andrew,  MD;  Kelly.  TX;  Minot.  ND; 
Scott,  IL;  Dover.  DE;  and  Pease,  NH)  were  selected  for  possible  coal  conversion.  If  the  coal  projects  were 
implemented  in  the  16  selected  sites,  an  additional  334.800  tons/year  coal  consumption  in  Air  Force  would 
be  achieved.  The  ORNL  study  concluded  that  cogeneration,  plant  erqransion,  and  other  types  of  projects 
must  be  explored  as  ways  to  expand  coal  use. 

In  October  1990,  ORNL  published  cogeneration  economic  analysis  results  for  seven  Air  Force  bases 
(Hill,  McGuire,  Plattsburgh,  Kelly.  Griffiss,  Grissom,  and  Wright-Patterson).  The  report  recorrunended 
that  feasibility  studies  of  coal-fired  cogeneration  plants  should  be  initiated  for  the  three  leading  candidate 
bases:  Hill,  McGuire,  and  Plattsburgh.  The  benefit/cost  ratios  ranged  between  1.25  and  2.82  based  on  the 
10  percent  Air  Force  financing  method.  It  would  consume  additional  340,0(X)  tons  of  coal  per  year. 

ORNL  recently  assessed  energy  plant  options  for  McGuire  Air  Force  Base.  Four  options  were 
considered:  (1)  to  renovate  the  existing  gas-fired  boiler,  (2)  to  build  a  new  baseload  (50  MBtu/hr)  coal- 
fired  heating  boiler,  (3)  to  build  a  coal-fired  cogeneration  steam  plant  (2x10  MWe*),  and  (4)  to  build  a 
gas  turhine  cogeneration  plant  (3x6  MWe).  Results  indicated  that  a  coal -fired  heating  boiler  was 
economical,  but  a  coal-fired  cogeneration  {4ant  was  not.  A  gas  turbine  cogeneration  plant  showed  a  small 
economic  benefit  (benefit/cost  ratio  about  1.08).  A  similar  assessment  at  Andrews  Air  Force  base  showed 
that  use  of  a  new  coal-fired  heating  boiler  would  be  eccmomical  (benefit/cost  ratio  1.45).  Renovation  and 
conversiem  to  gas  showed  a  small  benefit  (benefit/cost  ratio  1.07).  Neither  a  coal-fired  cogeneration  plant 
nor  a  gas  turbine  cogeneration  plant  were  economical. 

Other  results  from  the  several  reports  on  the  ORNL  study  were  somewhat  internally  inconsistent, 
and  more  examination  will  be  required  to  resolve  the  discrepancies  between  the  several  reports  generated 
from  the  study.  For  example,  one  study  on  micronized  coal  retrofit  (Thomas  and  Young  1989)  assumed 
an  unrealistically  low  price  for  a  high  quality  fuel  (1.5  $A1Btu  for  coal  with  0.1  percent  ash  and  0.25 
percem  sulfur). 


MWe  =  MegaWatts  of  electrical  generating  capacity. 
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ORI  Inc7C.H.  Guernsey  and  Co.  also  conducted  a  stwly  (1988)  fw  the  Air  Force  to  evaluate  die 
potattial  for  ^iplying  conventional  coal  technology  at  34  Air  Force  Bases.  The  study  considered 
ctmversion  or  reconversion  of  existing  boilers  capable  of  burning  coal,  and  the  replacement  or  atklition 
of  new  coal-fired  boilers.  The  study  also  analyzed  the  34  bases  and  identified  candidates  ranked  by  their 
potoitial  for  development  of  coal-fired  facilities.  An  economic  evaluation  model  was  developed  and 
qiplied  to  the  candidate  bases. 

Each  base  considered  was  evaluated  for  its  potoitial  to  develop  four  alternative  types  of  coal-fired 
central  heating  plants,  by:  (1)  reconverting  to  coal,  (2)  adding  a  cord  boiler,  (3)  constructing  a  new  coal 
boiler  at  a  new  site  on-base,  or  (4)  constructing  a  new  coal  boiler  at  a  new  site  off-base.  Also  considered 
was  the  potential  to  develop  three  alternative  coal-fired  cogeneration  plants:  (1)  a  cogeneration  unit  at 
existirig  CHP,  (2)  a  cogeneration  unit  at  a  ikw  site  on-base,  and  (3)  a  cogeneration  unit  at  a  new  site  off- 
base.  A  matrix  was  developed  to  screen  the  bases  using  the  following  categories:  (1)  coal  availability, 
(2)  coal-firing  suitability,  (3)  cogeneration  potential,  and  (4)  environmental  acceptability.  The  total 
possible  points  for  each  category  was  tOO. 

Points  were  assigned  in  the  evaluation  matrix  as  fcrilows: 

A.  Coal  availability  to  base: 

1.  Rail  -  Long  Haul  (20  points) 

2.  Rail  -  Short  Haul  (40  points) 

3.  Truck  (40  points) 

B.  Coal  capability  of  existing  heating  plant: 

1.  Boilers  suitable  for  coal  (Yes/No) 

2.  Plant  expansion  space  (20  points) 

3.  Site  for  coal  storage  (20  points) 

4.  Site  for  cooling  tower  (10  points) 

5.  Rail  access  (10  points) 

6.  Truck  access  (10  points) 

7.  Coal-handling  equipment  (10  points) 

8.  Coal  preparation  equipment  (10  points) 

9.  Ash-handling  equipment  (10-points) 

10.  Ash  disposal  (10  points) 

11.  Existing  coal  capability  vs.  load  (10  points) 

12.  Water  supply  (10  points) 

13.  Access  to  central  heating  system  (30  points) 

14.  Steam/hot  water  load  chan^ristics  (10  points) 

15.  Access  to  electric  utility  (10  points) 

C.  Cogeneration  potential: 

1.  Electric  utility  acceptance  (SO  points) 

2.  Facility  electric  load  (SO  points) 

D.  Environmental 

1.  Air  field  operations  (10  points) 

2.  EPA  air  quality  compliance  (30  potiits) 

3.  Wastewater  discharge  (20  points) 

4.  Noise  (20  points) 

5.  Aestiietics  (20  points) 
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Sevoi  candidate  bases  were  selected  for  economic  analysis  based  on  the  matrix  ranking:  Elmendorf, 
USAF  Academy,  Hill,  Kelly,  Robins,  Arnold,  and  nattsburgh.  Site  visits  were  conducted  and  final  matrix 
evaluations  were  made.  Four  of  the  candidate  bases  (Elmendorf,  Robin,  Arnold,  and  Plattsburgh)  were 
ranked  highly.  The  lowest  total  facility  charges  for  amventional  coal-fired  installations  at  highly  ranked 
candidate  ba^s  with  6(X),(XX)  tons  per  year  of  coal  consumption  were: 


Base 

Plattsburgh  AFB 
ElmoKlorf  AFB 
Arnold  AFB 


Alternative 

Co-gen,  17  MW 
Co-gen,  22.5  MW 
Co-gen,  75  MW 
Total 


Coal  Usage 
(Tois/year) 
102,200 
165,865 
341,200 
609,765 


The  ORNL  and  ORI/C.H.  Guernsey  study  gave  preliminary  results  only,  and  indicated  that  further 
engineering  study  may  be  warranted  to  confirm  the  economics. 


Screening  and  Cost  Estimation  Tools 
Army  Installation  Inventory  Program 

The  first  step  to  identify  the  potential  Army  sites  for  coal  conversion  is  to  collect  the  energy 
consumption  data  for  each  installation.  The  data  can  be  obtained  from  the  Defense  Energy  Information 
System  (DEIS).  This  system  was  established  to  obtain  oiergy  consumption,  inventory,  and  cost  data  from 
the  services.  The  Department  of  the  Army  (DA)  requires  all  Army  installations  to  submit  data  to  the 
Army  DEIS  Data  Entry  System  (ADDS).  Energy  consumption  is  reported  twice  each  month.  The  report 
is  used  at  all  levels  of  government  for  energy  ctxiservation  evaluation  and  energy-related  budgetary, 
procurement,  and  operatiotuil  planning  and  decisiorunaking.  Appendix  C  lists  the  1989  ADDS  energy 
consumption  report  for  the  226  Army  installations  in  order  of  decreasing  energy  usage.  Only  installations 
located  in  the  continental  United  States  were  considered  for  coal  conversion.  Table  3  lists  45  installations 
with  average  energy  consumption  of  greater  than  38  MBTU/hr  in  order  of  decreasing  energy  usage.  For 
many  installations,  detailed  heating  plant  data  are  not  available.  The  initial  focus  of  this  study  was  to 
select  four  installations  from  die  list  for  detailed  feasibility  studies. 

Data  on  the  selected  installations  was  available  dirough  USACERL’s  Army  Facility  Energy  Systems 
Inventory  Program  (INV)  database,  which  was  begun  and  has  been  updated  since  1990.  This  inventory 
program  is  designed  to  hold  energy  and  utility  systems  information  for  Army  installations.  This  data  can 
be  used  for  reports  about  individual  installations,  to  extract  information  about  a  large  number  of 
installations,  or  to  supjdy  data  to  other  computer  programs  for  further  analysis.  In  the  summer  of  1990, 
a  survey  was  distributed  to  installations  in  all  the  Army  major  commands  (f^COMs)  requesting  detailed 
information  about  each  installation,  its  heating  plants,  and  its  boilers.  General  information  rfoout  each 
installation  includes: 

1.  Building  and  land  inventory 

2.  Climate  and  location  information 

3.  Types  of  energy  available,  costs,  and  annual  usage 

4.  Mj^r  planning  information  for  the  next  10  years 

5.  Information  about  emissitm  standards. 

The  database  resides  on  an  IBM-compatiUe  personal  computer  (PQ.  On  starting  the  program,  the 
user  selects  an  installation  from  the  list  of  142.  llirough  a  series  of  pull-down  menus  and  screens,  the 
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wet  cm  view  data  on  all  a^iects  of  the  installation’s  eneigy  syt^ms.  A  repoit  section  enaUes  the  user 
to  {Mint  out  data  cm  individual  installations. 

One  important  function  of  this  database  is  to  allow  rapid  access  of  enei]gy  and  utility  information 
for  all  the  listed  installations.  The  inventory  programs  have  prewritten  reports  that  enable  die  user  to 
extract  data  by  boiler  manufacturer,  size,  fuel,  age,  and  type  of  constructioa  The  data  itself  is  stored  in 
dBase<&  format,  a  common  personal  computer  database  file  format  widely  known  and  accessiUe  via 
custom  proj  rams  written  by  any  programmer  familiar  with  dBase  software.  Another  important  use  of  this 
data  is  to  ^{^ly  information  for  evaluating  heating  plant  options. 

CHPECON  Program 

The  Central  Heating  Plant  Economics  Evaluation  Program  (CHPECON)  is  a  USACERL-developed 
computer  program  that  provides  the  ability  to  perform  evaluations  of  die  life  cycle  costs  of  heating  plants 
with  Plant  Maximum  Continuous  Ratings  (PMCR)  between  SO  and  600  MBtu^  comprised  of  individual 
boilers  ranging  from  20  to  2(X)  MBtu/hr.  Heating  plant  fuel  choice  includes  coal,  gas,  and/or  oil. 

The  first  step  in  performing  an  economic  evaluation  with  CHI^CON  is  to  provide  answers  to  the 
screening  models.  The  screening  model  allows  the  user  to  determine  the  suitability  of  an  installation  for 
a  boiler  plant  of  a  particular  technology.  The  evaluation  can  be  performed  for  one  of  the  following 
configurations: 

•  new  plant 

•  new  plant  with  cogeneration  (of  electricity) 

•  new  plant  with  third  party  (outside  ownership)  cogeneration 

•  new  plant  widt  consolidation  of  existing  plants 

•  retrofit  of  a  heavy  oil  plant  with  a  differerd  technology. 

The  screening  model  data  requirements  include  choice  of  military  installation  being  studied,  average 
monthly  heating  load,  boiler  technology,  and  fuel  type.  The  boiler  technology  choices  irKlude: 

•  dump  grate  spreader  stoker  with  or  without  fly  ash  reinjection 

•  vibrating  grate  spreader  stoker  with  or  widiout  fly  ash  reinjection 

•  reciprocating  grate  spreader  stoker  with  or  without  fly  ash  reinjection 

•  travelling  grate  spreader  stoker  widi  or  widiout  fly  ash  reinjection 

•  travelling  grate  stoker 

•  chain  grate  stoker 

•  coal-oil  slurry 

•  coal-water  slurry 

•  bubbling  bed 

•  circulating  bed 

•  gas/oil  fired  boilers. 

The  screening  model  also  includes  general  questions  about  the  plant,  used  to  calculate  a  feasibility  score 
that  reflects  the  probability  diat  die  proposed  plant  can  be  constmcted  and  operated  economically. 
Appendix  D  lists  the  information  needed  to  run  the  CHPECON  program  using  the  screoiing  and  costing 
models.  Appendix  E  contains  an  example  screening  model  report. 

The  second  step  in  completing  an  economic  evaluation  of  a  facility  is  to  run  the  cost  model  option 
of  (THPECON.  The  cost  model  calculates  costs  for  a  plant  using  the  screening  model  data.  (Tost  model 
inputs  include  fuel  prices,  the  fiscal  year  of  evaluation,  current  escalation  and  discount  rates,  and  the 
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expected  life  of  the  fdant.  The  cost  model  calculates  the  cost  of  boiler  fuel  including  transportation, 
auxiliary  energy,  operation  and  maintenance,  and  repair  and  replacemott  over  the  life  of  the  plant  The 
cost  model  report  includes  itmnized  plant  compmient  costs,  capital  investmmit  costs,  year-by-year  operating 
costs,  total  life  cycle  costs,  and  levelized  plant  costs  (in  $/MBtu  and  $/1000  lb  steam),  i^jpoidix  F 
contains  an  exam^e  long-fmin  cost  model  report  Appendix  G  contains  the  shorter  cost  model  rqnit  dial 
summarizes  the  plant  costs  from  the  long  form. 

CHPECON  offers  two  special  options  to  expedite  die  analysis  of  plant  opdcrns,  the  multiple  run 
analysis,  and  the  sensitivity  arudysis.  Multiple  run  analysis  allows  the  user  to  run  combined 
screening/costing  models  for  all  the  appropriate  coal-fired  technologic,  and  provides  a  list  of  life-cycle 
costs  for  all  the  technologies  in  order  of  increasing  cost  Sensitivity  analysis  automatically  varies  eleven 
parameters  to  show  their  effects  on  the  plant  costs.  The  eleven  parameters  are:  (1)  primary  fuel  initial 
cost  (2)  primary  fuel  escalation  rate,  (3)  auxiliary  oiergy  cost  (4)  O&M  labor  cost  (S)  O&M  non-labor 
cost  (6)  repair/replacement  cost  (7)  initial  investment  cost,  (8)  existing  salvage  value,  (9)  new  salvage 
value,  (10)  discount  rate,  and  (11)  plant  life. 

CHTCCON  uses  seven  databases:  (1)  coal  field  information,  (2)  acceptable  coal  properties  (for 
combustion  technology  options),  (3)  military  installation  information,  (4)  boiler  stack  emission  regulations, 
(5)  equipment  emission  factors,  (6)  construction  productivity  and  wage  data,  and  (7)  operations  labor  staff¬ 
ing  arid  wage  data.  These  databases  can  be  updated  from  within  the  CHPECX)N  program  by  choosing  the 
“update  databases”  optioa  The  system  utilities  option  allows  the  user  to  set  screen  colors,  set  printer 
margins,  reindex  files,  rebuild  a  case  list  fiom  present  files,  read  in  new  LCQD  (Life  Cycle  Cost  in 
Design)  cost  information,  or  set  the  values  for  sensitivity  analysis.* 

Botti  the  inventory  program  and  the  CHPECON  program  are  currently  being  modified  so  that 
CHPECON  can  extract  data  directly  from  the  irrventoty  program.  This  will  enable  analysis  of  future 
energy  supply  alternatives  according  to  the  most  up-to-date  data  avaUable. 

CHPECON  Costing  Validation 

Boiler  cost  data  was  compiled  from  the  CHPECX)N  program,  the  equations  in  the  CHf^CON 
manual,  and  from  Population  and  Characteristics  of  IndustriallCommercial  Boilers  in  the  US.  (USEPA 
1979).  Table  4  presents  boiler  cost  data  and  Table  S  presents  CHPECON  cost  validation  data. 

The  boiler  costs  reported  by  the  EPA  in  1979  were  escalated  from  1979  dollars  to  1991  dollars  by 
using  economic  indicators  from  Chemical  Engineering  and  Engineering  News  Record,  hi  Table  4,  the 
plant  cost  indexes  for  1979  and  the  third  quarter  of  1991  were  used  to  calculate  a  multiplier  of 
(360.9/238.7)  to  escalate  the  cost  of  capital  and  fixed  costs  in  Table  S  from  1979  dollars  to  1991  dollars. 
The  multiplier  used  to  escalate  O&M  costs  in  Table  5  was  (4538.8/2661. S).  The  multipliers  should 
provide  an  accuracy  of  ±25  percent 

Individual  boiler  costs  for  various  technologies  and  fuels  from  the  USEPA  study  (1979)  and 
CHPECON  equations  are  compared  in  Table  4.  TaUe  6  lists  tire  items  included  in  the  boiler  costs  shown 
in  TaUe  4.  The  values  calculated  with  tire  CHPECON  equations  are  reasonably  accurate,  though  the 
CHreCON  estimates  rely  on  the  plant  maximum  continuous  rating  (PMCR)  and  do  not  account  for 
diflermKes  in  fuel  rpiality  (whidi  may  create  a  need  for  additional  equipment  and  pollution  control). 


For  more  information  on  the  Life  Cycle  Cost  in  Design  program,  see  Linda  K.  Lawiie,  Development  and  Use  of  the  Ufe  Cycle 
Cost  in  Design  Computer  Program,  TR  B-8S/07/ADA162S22  (U.S.  Army  Construction  Engineaing  Research  Laboratory 
[USACERL],  November  1985). 
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The  cost  per  MBtu  was  calculated  from  the  USEPA  data  and  compared  to  die  cost  per  MBtu  for 
a  system  widi  diree  or  four  boilers  of  (xnnparable  size  given  by  the  CHTCCON  program  in  Table  S.  The 
costs  per  MBtu  (calculated  by  the  USEPA  and  CHFECON  were  close  in  the  cases  with  gas/oil  boilers, 
but  for  coal-fired  boilers  the  value  calculated  from  tte  USEPA  data  was  much  smaller  than  the  CHI^CON 
estimate.  The  discrepancy  in  the  cost  per  MBtu  found  in  the  coal-fired  boiler  cases  may  be  attributed  to 
the  oveiestimation  of  the  cost  of  some  subsystems  (such  as  coal  and  ash  handling)  by  CHI^CON  and  the 
omission  of  tlK  cost  of  the  boiler  house  ai^  air  pollution  control  equiinnent  and  siq^lies  in  the  USEPA 
data.  Due  to  the  frequently  changing  nature  of  market  place  and  technologies,  constant  updating  of  costs 
is  desirable. 

Status  Quo  Evaluation 

Before  building  a  new  plant  or  renovating  an  old  plant,  a  status  quo  evaluation  is  needed  to  provide 
a  baseline  for  justification  of  change.  USACERL  has  developed  the  Status  (^o  evaluation  program, 
designed  to  run  on  an  IBM  PC  or  compatible  computer,  which  allows  users  to  input  plant  data  to  calculate 
the  status  quo  plant  life  cycle  cost  (Savoie  1992).  The  Status  Quo  database  maintains  an  inventory  of  the 
individual  parts  in  a  central  heating  plant  along  with  their  installation  years,  costs  (in  a  specified  year), 
and  lifespan.  It  also  keeps  a  record  of  the  typical  annual  costs  for  operating  and  mainterumce.  This  data 
is  used  to  calculate  the  projected  cost  of  operating  the  central  heating  plant  (CHP)  in  future  years. 

The  Status  Quo  program  begins  with  a  main  menu  that  allows  the  user  to  enter  data  about  a 
particular  installation,  to  maintain  files  containing  default  costs  and  life  expectancy  of  parts,  to  browse  the 
raw  datafiles,  and  to  run  prepared  reports. 

Menus  always  feature  a  choice  of  possible  actions.  The  user  will  need  to  enter  data  for  each  plant. 
This  is  done  fiom  a  hand-written  inventory  of  approximately  100  items,  which  comprise  the  components 
of  a  boiler  plant,  such  as  boilers,  relief  valves,  and  expansion  tanks.  The  written  list  contains  the  basic 
specifications  for  each  item,  its  installation  year,  and  an  estimate  of  general  condition.  This  is  entered  into 
tlK  computer  using  die  “Add  Data”  option.  Default  data  is  supplied  by  USACERL  with  the  program, 
including  the  cost  and  life  expectarKy  of  the  component  parts  of  the  boiler  plant  These  itons  may  be 
modified  as  new  data  becomes  available. 

SQLCCID  Reports 

The  SQLCCID  program  is  intended  to  help  the  user  determine  the  life  cycle  cost  of  an  existing 
central  heating  plant  operating  under  status  quo  conditicms.  It  runs  LCCID  to  determine  these  costs  based 
on  irqnit  entered  through  prompt  screens,  and  data  contained  in  the  Status  Quo  database. 

The  new  plant  costs  calculated  by  CHPECON  for  Building  6S0  at  Fort  Campbell  were  compared 
to  costs  calculated  by  the  Status  (^o  program.  Table  7  lists  the  results  of  this  ccanparison.  To  create  a 
fair  comparison,  it  is  necessary  to  revise  the  status  quo  evaluation  by  equalizing  the  labor,  energy, 
insurance,  and  other  costs  so  that  new  plant  costs  are  not  penalized.  For  example,  the  new  plant  option 
required  an  operating  staff  of  1 1,  while  the  status  quo  option  only  requires  an  operating  st^  of  7.  In 
reality,  new  plants  should  need  fewer  operators  due  to  increased  automation.  The  revised  2S-year  life- 
cycle  costs  show  that  maintaining  the  status  quo  costs  about  $3  million  less  than  building  a  new  {dant 
firing  the  same  gas  fuel. 

Installation  Selection  Criteria  and  Ranking  Scores 

To  help  choose  the  installations  for  a  detailed  study,  criteria  were  selected  and  used  to  compare 
installations.  A  point  was  assigned  to  each  installation  for  each  met  criterion  according  to  information 
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collected  in  die  inventory  surveys.  Table  8  shows  die  criteria  and  the  punts  assigned.  The  poims  were 
summed  to  determine  the  ctunposite  score  for  each  inflation,  and  the  installatiuis  with  high  scores  were 
cuisidered  for  final  selecdorL 


The  installations  being  considered  for  die  coal  conversiui  study  and  the  relevant  information  are 
shown  in  Table  9.  The  actual  points  and  cunposite  scores  for  the  installations  are  shown  in  TaMe  10. 
These  scores  were  taken  into  consideration  when  selecting  die  four  installations  for  detailed  coal  crm- 
version  studies. 

final  Selection  of  Four  Installations 

Four  installations  were  chosen  for  detailed  study;  Fort  Campbell,  Fort  Bragg,  Fort  Gordon,  and  Fort 
Carson.  Factors  taken  into  consideration  are  ranking  scores,  iiKtallation  service  function  (FORSCOM, 
TRADOC,  AMC,  and  others),  geogrr^ihic  locatitm  (DOE  regions),  recent  installation  fuel  omtracts,  etc. 
Site  visits  were  made  for  die  first  three  installations.  Due  to  an  unexpected  strong  objection  by  the  Deputy 
Directorate  of  &igineering  and  Housing  (I£H)  at  Fort  Carson  just  before  the  scheduled  visit,  the  trip  to 
Fort  Carson  was  cancelled.  Since  a  lot  of  information  was  available  on  Picatinny  Arsenal  from  {»evious 
USACERL’s  work,  and  also  to  include  an  AMC  installation,  Picadmiy  was  chosen  to  replace  Fort  Carson. 
The  folkiwing  section  gives  the  results  of  detailed  coal  conversion  study. 


Results  of  Detailed  Feasibility  Study 
Fort  Campbell 

Fort  Campbell  is  located  in  soudiwestem  Kentucky  in  Trigg  and  Chrisdan  Counties  and  in  nordi- 
central  Tomessee  in  Stewart  and  Montgomery  counties.  The  installation  falls  within  the  Qaiksville- 
Hc^ikinsville  Standard  Metropolitan  Statistical  Area,  (SMS A)  and  crmtains  105,347  acres.  The 
cantonment  area  is  located  adjacent  to  U.S.  Highway  41-A  about  8  mi.  north  of  Qarksville,  TN  and  17  mi. 
soudi  of  Hopkinsville,  KY.  Summers  are  characteristically  hot  and  humid  with  mean  high  temperatures 
of  89  "F  and  low  temperatures  of  68  °F.  Winters  are  characterized  by  damp,  mild  conditions  widi  a  mean 
high  of  45  *’F  and  an  average  minimum  of  28  °F.  The  aimual  precipitation  is  approximately  47  irt 

The  major  occupant  of  Fort  Campbell  is  die  101st  Airborne  Division.  Other  toiant  units  at  Fbrt 
Campbell  include  the  U.S.  Army  Medi^  Dqianment  Activity,  U.S.  Army  CommunlcatitMis  Command 
Agency,  Defense  Property  EK^sal  Office,  Military  Intelligence  Group,  and  the  U.S.  Army  Criminal 
Investigatirm  Command.  In  addition,  Campbell  Army  Airfield  is  the  home  of  several  U.S.  Air  Force 
touuit  units. 

The  main  cantonment  is  located  on  the  east  end  of  the  installation  on  the  Kentucky-Tennessee  state 
line.  The  cantonment  area  has  administration,  community  support,  troop  housing,  and  family  housing 
areas.  Campbell  Army  Airfield  is  located  at  the  northeast  comer  of  the  installation.  The  remainder  of 
the  installation  is  used  for  training,  ranges,  drc^  zones,  and  landing  zones.  The  facilities  range  frcnn 
WWn  temporary  constraction  to  recent  permanent  constractiotL  The  facilities  serve  a  military  pr^ation 
of  about  22,000.  bi  addition  there  are  about  10,0(X)  civilian  depetKloits  in  family  housing  and  about  5(XX) 
civilian  emfdoyees  at  the  installation.  The  total  effective  population  is  estimated  to  be  about  34,000 
persrms.  The  Master  Plan  did  not  mentirai  any  m^or  environmortal  problems  or  oidangeted  qrecies  at 
Fort  Campbell.  However,  there  are  minor  problems  with  erosion  cau^  by  training  activities,  and  widi 
solid  waste  disposal  areas. 
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The  utilities  at  this  time  are  well  suited  to  serve  the  inflation  population.  Fort  Canqibell  has  its 
own  water  system,  which  obtains  good  quality  water  from  an  underground  artesian  aquifer.  The  average 
daily  consumption  is  between  5  and  6  million  gallons  per  day  (MGD)  with  peaks  sometimes  as  high  as 
8  MGD.  The  water  treatment  plant  has  a  capacity  of  about  9  MGD.  The  water  storage  C3q)acity  is  2.75 
million  gallons.  The  main  water  feeder  lines  are  8  to  20  in.  in  diameter.  The  sewerage  system  is  provided 
by  an  extensive  system  that  feeds  a  trickling  filter  treatment  plant  The  treatment  plant  effluent  is 
discharged  to  Little  West  Fork  Creek.  There  is  iqjparently  an  infiltration  problem  with  the  coUection 
system.  The  majority  of  the  storm  runoff  from  the  cantonment  area  of  Fort  Campbell  and  the  airfield  is 
drained  by  storm  sewers  and  open  ditches  into  eight  m^or  drainage  basins,  which  discharge  into  natural 
creeks,  llie  drainage  basins  may  limit  development  in  some  areas  of  the  installation.  In  the  training  and 
range  areas,  the  storm  drainage  is  natural.  Electrical  power  is  sufqrlied  to  Fort  Campbell,  except  for  the 
Lee  Village  housing  area,  by  the  Tennessee  Valley  Authority  (TV A)  at  67,(XX)  volts  to  a  main  substation 
with  a  80,(XX)  KVA  rating.  The  Lee  Village  housing  area  is  served  by  the  Pennyrile  Rural  Electric 
(Cooperative.  12,500  volt  overhead  distribution  lines  serve  the  cantonment  area  and  some  ranges. 
Electrical  loads  are  about  40  to  50  percent  of  existing  capacity.  The  Clarksville  Gas  and  Water 
Department  su{^ies  Fort  Campbell  with  natural  gas  through  a  10-in.  high  pressure  line. 

Fort  Campbell  has  5  central  heating  plants  and  28  smaller  plants.  The  five  central  heating  plants 
are  duel  fueled  (natural  gas  and  fuel  oil).  The  smaller  plants  operate  on  natural  gas  only.  There  is  limited 
use  of  electricity  and  LP  gas  for  heating.  The  thermal  distritmtion  system  is  mainly  buried  pipe.  Solid 
waste  is  disposed  in  a  sanitary  landfill  widi  an  estimated  life  of  5  or  more  years. 

Based  on  the  collected  information,  heating  plant  conversion  options  were  evaluated  by  nmning  the 
(CHFECON  and  the  Status  (^o  programs.  Status  Qao  results  for  the  heating  plants  in  Buildings  650, 
3902,  7008,  7223,  and  858  are  shown  in  Tables  14b  to  17b. 

Table  1 1  listed  the  boiler  fuel,  capacity,  year  installed,  and  present  condition  (higher  rating  number 
means  better  condition)  for  each  boiler  in  all  six  buildings.  The  heating  plant  in  building  157  is  being 
demolidied,  and  therefore,  no  evaluation  was  made.  Energy  use  data  for  the  other  five  heating  plants  are 
shown  in  Table  12.  Note  that  die  boilers  in  building  7223  only  operated  in  winter  time.  Annual  costs 
for  utilities,  service,  and  suf^lies  were  estimated  based  on  results  obtained  from  boiler  plant  evaluation 
in  Picatinny  Arsenal  with  af^ropriate  sizing  factors.  Labor  costs  were  calculated  based  on  total  number 
of  plant  operating  staff  and  the  average  pay  for  dre  designated  grade  levels.  The  total  operating  expense 
(per  thousand  pounds  of  steam)  is  also  listed  for  each  plant  The  estimated  average  is  7.67  $/thousand 
pounds  of  steam,  which  is  about  5  percent  higher  than  die  value  reported  by  the  installation  (7.25 
SAhousand  pounds  of  steam).  The  boiler  plant  parts  list  and  the  results  of  life  cycle  cost  analysis  are 
presoited  in  Tables  13a  through  17a. 

Results  obtained  from  CHPECON  runs  on  new  plant  option  using  gas,  oil,  or  coal  are  shown  in 
Tables  18  ami  19  for  the  plants  in  buildings  7008  and  3902  respectively.  The  PMGR  was  set  to  be  equal 
to  the  existing  plant  maximum  ctqiacity,  and  the  fuel  usage  rate  was  set  to  be  equal  to  one  third  of  the 
PMCn.  Only  plants  widi  capacity  greater  than  50  MBtu/hr  can  be  evaluated  by  CHPECON  program,  arul 
thus  plants  in  building  650, 7223,  and  858  were  not  included.  The  LCC  ratios  relative  to  gas  fuel  (set  at 
100)  are  listed  in  the  last  colunm  of  Tables  18  and  19.  The  tables  show  gas  to  be  the  least-cost  plant  fuel, 
followed  by  #2  oil,  #6  oil,  and  coal.  For  the  plant  in  building  7008,  in  terms  of  the  LCC,  a  new  coal-fired 
stoker  is  most  costly  (2.3  times  of  the  cost  of  a  gas-fired  plant)  followed  by  a  fluidized  bed  combustor 
(FBC),  a  coal  oil  mixture  (COM)  fired  plant,  and  a  coal  water  slurries  (CWS)  fired  plant  For  the  larger 
size  plant  in  building  3902,  a  new  FBC  is  most  costly  (1.92  times  of  the  cost  of  a  gas-fired  plant), 
followed  by  stoker  plant  COM  plant  and  CWS  plant.  A  detailed  cost  sensitivity  analysis  for  a  gasAf2 
oil-fired  boiler  plant  with  capacity  sufficient  to  meet  the  steam  demand  for  the  whole  installation  is  shown 
in  Table  20.  The  fuel  price  and  electricity  cost  are  set  according  to  the  DOE  region  price.  The  parameters 
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used  for  sensitivity  analysis  include  primaiy  fuel  initial  cost,  fuel  price  escalation  rate,  auxiliaiy  energy 
cost,  O&M  labor  cost,  O&M  nonlabor  cost,  repair/replacement  cost,  initial  cost,  salvage  value,  discouitt 
rate  and  plant  life.  Their  effects  on  die  plant  LCC  are  plotted  in  Figures  1  through  6  in  terms  of  percent 
change  in  the  LCC  versus  percent  change  in  parameter  value.  These  sensitivity  plots  show  tiiat  fuel  price 
and  its  escalation  rate,  discount  rate,  and  plant  life  have  the  most  significant  effect  on  the  plant  LCC. 

The  cost  sensitivity  analysis  for  a  #6  oil-fired  boiler  plant  and  a  coal-fired  stoker  plant  are  ^wn 
in  Tables  21  and  22  respectively.  The  sensitivity  plots  are  presented  in  Figures  7  through  18.  For  a  coal- 
fired  plant,  the  effect  of  fuel  price  change  has  less  impact  on  the  plant  LCC  while  die  effect  of  initial  cost 
becomes  important  The  levelized  costs  of  service  expressed  in  terms  of  S/thousand  pounds  of  steam, 
versus  fuel  price  for  gas,  #6  oil,  and  coal  are  shown  in  Figure  19.  The  costs  at  different  fuel  prices  are 
calculated  from  the  results  obtained  in  sensitivity  analysis.  For  Fort  Campbell,  a  DOE  region  #2  coal  with 
a  price  of  1.53  $/MBtu  was  selected,  and  from  Hgure  19.  the  breakeven  gas  price  is  found  to  be  5.2 
$/^tu,  and  the  breakeven  #6  oil  price  is  5.8  S/MBtu.  This  means  that  if  die  coal  price  remains  at  1.53 
$/MBtu,  and  the  gas/oil  price  goes  above  the  breakevm  value,  then  conversion  to  coal  would  make 
economic  sense.  However,  for  this  to  h^ipen,  it  would  be  necessary  to  double  the  current  gas/oil  price 
for  diis  region,  which  may  require  a  relatively  Icmg  period  of  time  to  achieve.  But  due  to  the  highly 
volatile  and  unfnedictable  nature  of  fuel  pricing,  frequem  examination  of  switching  opportunity  may  be 
warranted.  As  long  as  the  installation  steam  demand  remains  at  the  present  level,  the  analysis  indicates 
that  continued  use  of  gas  as  plant  fuel  is  the  best  choice  for  Fort  Campbell. 

Fort  Bragg 

Fort  Bragg  is  located  in  south  central  North  Carolina  just  northwest  of  Fayetteville,  NC.  Pope  Air 
Force  Base  is  located  adjacent  raid  north  of  the  main  cantonment  area.  Camp  Mackall,  a  sulxnstallation 
of  Fort  Bragg  is  located  about  40  mi.  to  the  west  Simmmis  Army  Air  Field  is  just  to  die  east  of  the  main 
cantonment  The  area  to  the  southwest  is  urbart  and  tte  remainder  of  the  surrounding  area  is  largely  rural. 
Fort  Bragg  occupies  an  area  of  about  137,000  acres  in  Hoke,  Cumberland,  Scotland,  and  Richmond 
counties.  With  tte  exception  of  the  cantonmoit  area  and  scattered  open  areas,  most  of  the  installation  is 
wooded.  Fort  Bragg  has  a  humid  subtropical  climate  with  long  hot  summers  and  mild  winters.  The 
average  mean  daily  ranges  from  43  *’F  in  January  to  80  °F  in  July.  Rainfall  at  Fort  Bragg  is  well 
distributed  and  averages  4.7  in.  per  month.  Snow  and  sleet  normally  fall  only  once  or  twice  a  winter. 

The  major  occupants  of  Fort  Bragg  are  the  XVHl  Airborne  Corps,  the  82nd  Airborne  Division,  and 
the  Special  Operations  Command.  Other  major  tenants  include  the  35th  Signal  Brigade,  the  20th  engineer 
brigade,  the  First  Corps  Support  Conunand,  the  16th  Military  Police  Brigade,  the  Dragon  Brigade,  and 
the  525th  Military  Intelligence  Brigade.  There  are  also  community  support  facilities  and  Directorate  of 
Logistics  facilities. 

The  main  cantonment  is  located  on  the  east  end  of  the  installation  near  Fayetteville,  NC.  The 
cantonment  area  has  administration,  community  ^pport,  troop  housing,  and  family  housing.  The 
ronainder  of  the  installation  is  used  for  training,  ranges,  drop  zones,  and  landing  zones.  The  Camp 
Mackell  area  is  used  mainly  for  training.  Pope  Air  Base  is  located  to  the  north  of  the  main  cantonment 
and  Sinunons  Army  Air  Field  to  the  east  The  facilities  range  from  WWII  temporary  construction  to 
recent  permanent  construction.  The  facilities  serve  an  average  population  of  about  64,000  with  nearly 
3300  buildings  that  total  over  20  million  sq  ft.  Historical  areas  at  Fort  Bragg  include  two  areas  that  were 
battle  sites  in  die  Revolutionary  War,  and  several  Civil  War  battle  sites.  The  installation  has  several 
endangered  species,  the  most  important  of  which  is  the  red-cockaded  woodpecker.  Protection  of  the 
endangered  species  has  a  significant  effect  on  future  development  and  present  use  of  the  installation. 
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The  1986  Mastn  nm  for  Fort  Bragg  does  not  review  the  utilities,  except  to  state  Aat  there  were 
no  piobiems.  The  potable  water  supply  for  Fort  Bragg  is  drawn  from  the  Little  River.  There  is  also  a 
comectian  to  the  Fayetteville  City  water  system.  The  main  cantonmoit  water  treatmoit  {riant  has  a 
capacity  of  10  8^D.  The  sewage  treatment  system  has  a  capacity  of  8  MGD. 

Following  the  same  procedures  used  for  the  Fort  Campbell  study,  heating  plant  infoimatian  is 
presented  in  Table  23  for  the  plants  in  building  4-3124,  C-1432,  C-7S49,  D-3529,  E-2823,  and  N-6002. 
The  first  three  plants  produce  steam  while  the  last  three  produce  high  tonperature  hot  water.  Table  24 
lists  the  energy  use  data.  The  plant  in  building  C-7549  is  not  in  use  and  the  plant  in  4-3124  is  beiiig 
closed;  dierefore,  they  are  not  evaluated.  For  Fort  Bragg,  foe  estimated  average  production  cost  is 
$8.20/MBtu,  ^XNJt  27  percent  higher  than  that  at  Fort  Campbell  ($6.44/MBtu),  and  mainly  due  to  higher 
gas/oil  prices  paid  at  Fort  Bragg.  The  boiler  plant  parts  list  and  foe  results  of  a  life-cycle  cost  atulysis 
are  presented  in  Tables  30  throu^  37  for  foe  plants  in  building  C-1432,  D-3S29,  E-2823,  and  N-6002. 

Results  from  CHI^CON  runs  are  shown  in  Tables  29, 30,  and  31  for  the  plants  in  building  C-1432, 
D-3529,  and  N-6002.  The  plant  c^tacity  at  building  E-2823  is  less  than  SO  MBtu/hr  and  thus  was  not 
evaluated. 

Table  29  shows  that,  for  foe  plant  in  building  C-1432,  a  new  coal-fired  FBC  has  foe  least  LCC, 
followed  by  stoker,  gas,  CWS,  #2  oil,  COM,  and  #6  oil.  The  gas  and  oil  prices  used  were  supplied  by 
the  base.  However,  note  that,  after  Operation  Desert  Storm,  oil  prices  have  substantially  declined.  In 
general,  large  plant  capacity  in  addition  to  high  gas/oil  prices  would  favor  coal  conversion.  In  this  case, 
an  average  monthly  steam  load  of  100  MBtu/hr  is  required  to  make  foe  coal  conversion  worthwhile. 
Retrofitting  the  boilers  for  coal-stoker,  CWS.  or  micronized  coal  firing  can  potentially  result  in  LCC 
savings  range  between  ^roximately  $170,000,000  and  $240,000,000  (Table  29).  A  more  detailed 
engineering  analysis  is  ne^ed  to  confirm  foe  savings  since  some  existing  equipmoit  may  need  to  be 
replaced  or  repaired.  The  CHFECON  retrofit  model  is  being  enhanced  to  account  for  foe  fact  that  the 
estimated  values  from  the  current  models  tend  to  give  higher  savings  due  to  the  optimistic  assumptions 
made  in  using  the  existing  equipment 

Table  39  gives  the  results  for  foe  plant  in  building  D-3S29.  Because  foe  PMCR  is  considerably  less 
(130,(XX)  Ib/hr),  coal  is  no  longer  the  chet^st  fuel.  Gas  is  foe  least  expensive  fuel  followed  by  CWS, 
FBC,  Stoker,  #2  oil,  #6  oil,  and  COM.  For  the  smallest  [riant  in  building  N-6(X)2  (Talrie  31),  gas  remains 
foe  least-cost  fuel,  followed  by  #2  oil,  #6  oil,  and  coal.  As  plant  load  decreases,  coal  use  becomes 
uneconomical  due  to  high  capi^  investment  required  for  coal  plants.  Tables  32  arxl  33  show  foe  results 
for  plants  in  building  4-3124  and  C-7S49.  Gas  is  the  most  inexpensive  fuel  for  the  two  plants. 

Table  34  gives  a  detailed  cost  sensitivity  analysis  for  a  gd&IWl  oil-fired  boiler  plant  with  enough 
capacity  to  meet  foe  heating  demand  of  the  whole  installation.  The  DOE  region  price  is  used  for  costing. 
The  effects  of  foe  11  parameters  on  the  plant  LCC  are  plotted  in  Figures  20  through  25.  Similar  to  foe 
Fort  Campbell  plots,  fuel  price  and  its  escalation  rate,  discount  rate,  and  plant  life  are  all  significant 
parameters. 

Tables  35  and  36  give  the  cost  sensitivity  analysis  for  a  #6  oil-fired  boiler  plant  and  a  coal-fired 
stoker  [riant.  The  sensitivity  plots  are  shown  in  Figures  26  through  31  for  #6  oil  plant,  and  in  Figures  32 
through  37  for  coal  plant  Figure  38  shows  the  levelired  costs  of  service  versus  ftiel  price  for  gas,  #6  oil, 
and  coal.  At  Fort  Bragg,  the  DOE  region  coal  price  is  $1.72/MBtu.  From  Figure  38,  the  breakeven  gas 
and  #6  oil  prices  would  be  $3.7/MBtu  and  $4.1/MBtu  respectively.  The  breakeven  prices  are  about  37 
to  57  percent  higher  than  the  current  DOE  region  prices.  This  indicates  that  coal  could  become  cost 
competitive  when  gas  or  oil  price  increased  by  37  or  57  percent  while  coal  price  remained  foe  same.  The 
likelihood  that  fois  would  occur  certainly  would  be  higher  than  the  Fort  Campbell  case,  in  which  a  1(X) 
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percent  gas/oU  price  increase  would  have  been  necessary  for  coal  to  become  cost  effective.  Plant  size  is 
the  major  ecoixrmic  driving  force  in  switching  to  coal  since  the  Fort  Bragg  plant  is  tvrice  the  size  of  the 
Fori  Campbell  plant  (379,000  Ib/hr  versus  188,(XX)  Ib/hr).  Note  that,  at  Fori  Bragg,  the  gas  billing  rates 
are  $4.50/MBtu  for  intenuptable  gas  and  $3.92/MBtu  for  uninterruptable  gas.  The  FY92  #6  oil  price  paid 
by  DOD  facilities  is  $4.41/MBtu.  Therefore,  based  on  present  gWoil  price  paid  by  Fort  Bragg  and  the 
DOE  region  coal  price,  coal  would  be  the  least  cost  fuel  when  a  new  pdant  producing  379,000  Ib/hr  steam 
is  to  be  built  However,  maintaining  the  status  quo  remains  cheaper  than  building  new  plants.  Note  that 
a  study  conducted  by  JRB  Associates  in  1982  showed  that  the  2S-year  LCC  (in  1982  dollars)  with  the 
status  quo  was  $148,787,900  while  the  LCC  for  a  new  boiler  plant  with  three  coal  stdrers  was 
$131,078,000.  The  status  quo  evaluatimi  done  in  this  study  (in  1992  dollars)  resulted  in  a  $155,927,643 
life-cycle  cost,  or  about  5  percent  higher  than  the  value  provided  by  JRB  Associates.  The  LCC  for  new 
gas  plants  by  CHPECON  runs  amounts  to  $202,079,538,  which  is  30  percem  higher  than  the  status  quo 
estimation.  Based  on  these  results,  switching  to  coal  is  not  recommended  unless  a  new  plant,  large  enough 
to  meet  the  whole  installation  demand,  is  to  be  built.  Another  important  issue  is  that  complications  and 
additional  costs  may  be  incurred  in  dealing  with  the  endangered  species  issue  (the  red-cockaded 
woodpecker).  This  could  significantly  affect  plant  location  and  thermal  distribution  system  design  and 
installation. 

Fort  Gordon 

Fori  Gordon  is  located  in  the  Central  Savannah  River  Area  (CSRA)  of  east-central  Georgia,  9  mi. 
southwest  of  Augusta.  The  installation  occupies  portions  of  four  counties  (Jefferscm,  Richmond,  Colum¬ 
bia,  and  McDuffie)  with  a  total  area  of  ^proximately  55,6(X)  acres.  The  majority  of  the  installation  and 
the  entire  cantonment  area  lies  within  Richmond  County,  while  the  training  areas  are  spread  over  all  four 
counties.  The  climate  consists  of  mainly  warm,  humid  summers,  and  short,  mild  winters.  The  maximum 
recorded  temperature  was  109  “F.  The  average  temperature  in  the  winter  is  50  °F.  The  average  armual 
precipitation  is  in  excess  of  44  in.,  well  distributed  throughout  the  year.  Snowfall  is  light  and  seldom 
remains  on  die  ground. 

The  CSRA  has  a  diverse  economy  based  on  education,  defense,  medical,  and  textile  industries.  The 
Augusta  Metropolitan  Statistical  Area  has  an  estimated  populaticm  of  about  400,000.  The  major  occupant 
of  Fort  Gordon  is  the  United  States  Army  Signal  Center  and  Headquarters  of  the  Signal  Corps.  The 
mission  of  the  U.S.  Army  Signal  Center  is  to  train  military  communicators  in  the  installation,  operation, 
and  maintenance  of  communicaticms-electronics  equipment  The  Signal  Center  is  also  responsible  for 
develofmient  of  Signal  E)octrine  and  the  corresponding  organization,  material,  and  test  and  evaluation 
requirements.  A  major  tenant,  the  Dwight  David  Eisenhower  Army  Medical  Center  (DDEAMC)  serves 
as  die  Regional  Director  for  the  Health  Services  Command. 

The  main  cantonment  is  located  on  the  east  end  of  the  installation.  There  are  four  main  portions 
of  the  cantonment:  (1)  the  Signal  School  and  troop  housing  in  the  center,  (2)  family  housing  and 
community  support  areas  to  the  southeast,  (3)  the  DDEAMC  to  tlK  northeast,  and  (4)  the  installation 
support  areas  in  the  west  of  the  main  cantonment  There  are  ranges  and  training  areas  in  the  center  and 
west  portions  of  the  installation.  The  facilities  range  from  WWII  temporary  construction  to  recent 
permanent  construction.  The  facilities  serve  a  military  population  of  about  13400  and  a  civilian 
population  of  about  6(XX).  The  total  effective  population  is  estimated  to  be  about  16,0(X).  There  are  no 
environmental  considerations  of  major  concern  in  the  main  cantonment  area.  There  are  minor  inoblems 
with  air  quality,  noise  abatement,  construction  pollution,  and  wind  and  water  erosion.  Solid  waste  di^sal 
may  create  future  problems.  Some  of  the  envirorunental  problems  may  change  if  the  installation  mission 
changes. 
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The  utilities  lU  this  time  are  well  suited  to  serve  the  installatimi  populatioa  Fort  Gonkm  has  its  own 
water  systnn  siqtplied  from  Butler  Reservoir.  The  water  system  consists  of  the  water  treatment  (rtant  ivith 
a  5.23  MGD  capacity,  storage  facilities,  and  distribution  and  service  lines.  Tbere  is  a  problem  with  sludge 
handling  from  the '  trter  treatment  plant  The  wastewater  system  oxtsists  of  the  collection  system  and  the 
wastewater  treatment  plant  and  is  adequate  for  existing  peak  demands.  The  storm  drainage  system  consists 
of  pipes,  and  paved  and  chaimeled  natural  drairukge  ditches.  The  systems  operate  adequately  fcx  existing 
runoff.  Electrical  power  is  supplied  to  the  Port  Gordon  main  substation  by  Georgia  Power  Company  at 
115  KV.  Power  is  distributed  to  the  installation  by  12.47  KV  transmission  lines.  There  is  a  fiiel-fired 
emergency  motor  generator  to  supply  power  to  dM  DDEAMC.  Current  peak  demand  is  about  75  percent 
of  the  rated  substation  capacity.  The  main  cantonment  is  served  by  four  central  energy  plants.  The  plants 
are  duel-fueled  (natural  gas  and  fuel  oil).  The  distribution  system  consists  of  high-temperature  hot  water 
and  chilled  water  pipes  in  underground  direct  buried  conduits,  or  accessible  shallow  craicrete  trenches. 
Ftiture  expansion  of  the  DDEAMC  may  require  expansion  of  plant  “C.”  but  otherwise  die  system  is 
adequate  to  handle  existing  and  proposed  demands.  Solid  waste  is  di^sed  in  a  landfill  with  an 
operadotud  life  expectancy  of  7  years.  The  current  landfill  complies  with  all  federal,  state,  and  local 
regulations,  and  is  permitted  and  inspected  quarterly  by  the  state  of  Georgia. 

Fort  Gordon  heating  plant  information  is  presented  in  Table  37  for  the  plants  in  building  25330. 
2202. 25910.  and  3 10.  The  four  plants  produce  saturated  steam  by  firing  natural  gas.  The  energy  use  data 
are  presented  in  Table  38.  For  Fort  Gordon,  the  estimated  average  production  cost  is  $9. 15/MBtu.  about 
42  percent  higher  than  that  at  Fort  Campbell  ($6.44/MBtu).  or  12  percent  higher  than  at  Fort  Bragg 
($8.20/MBtu).  This  is  mainly  due  to  higher  gas  {nice  paid  at  Fort  Gordoa  The  boiler  plant  parts  list  and 
the  results  of  life-cycle  cost  analysis  are  presented  in  Tables  39  through  42  for  the  plants  in  building 
25330.  25910.  2202.  and  310. 

Results  from  CHPECON  runs  are  shown  in  Tables  43. 44.  and  45  for  the  plants  in  building  25330. 
25910,  and  2202.  The  plant  capacity  at  building  310  was  less  than  50  MBtu/hr  and  thus  was  not 
evaluated. 

Table  43  shows  (hat.  for  the  plant  in  building  25330.  a  new  #6-oil  fired  plant  has  the  least  LCC. 
followed  by  #2  oil.  gas.  COM.  CWS.  stoker,  and  FBC.  The  gas  and  #2  oil  prices  used  are  supfdied  by 
the  installation;  #6  oil  is  not  used  in  this  installation,  the  DOE  region  price  is  used  in  cost  estimation.  For 
a  new  plant  in  building  25910,  again,  burning  #6  oil  resulted  in  lowest  LCC,  followed  by  #2  oil,  COM, 
CWS,  SttAer,  FBC  and  gas  (Table  57).  It  is  interesting  to  note  that  gas  is  the  most  expensive  fuel  for  this 
case.  The  LCC  estimation  results  shown  in  Table  45  for  plant  in  building  2202  are  similar  to  those 
obtained  for  building  25330  in  terms  of  fuel  option. 

A  detailed  cost  sensitivity  analysis  for  a  gas/#2  oil-fired  boiler  plant  with  enough  capacity  to  meet 
the  heating  demand  of  the  whole  inst^lation  is  shown  in  Table  46.  DOE  region  price  is  us^  for  costing. 
Tire  effects  of  the  1 1  parameters  on  the  plant  LCC  are  plotted  in  Figures  39  through  44.  Similar  to  that 
observed  in  the  previous  two  installations’  plots,  fuel  price  and  its  escalation  rate,  discount  rate  and  plant 
life  are  significant  parameters. 

The  cost  sensitivity  analysis  for  a  #6  oil-fired  boiler  plant  and  a  coal-fired  stoker  plant  are  shown 
in  Tables  47  and  48.  The  sensitivity  plots  are  presented  in  Figures  45  through  50  for  46  oil  plant,  and 
figures  51  through  56  for  coal  plant  The  levelized  costs  of  service  versus  fuel  price  for  gas,  M  oil,  and 
coal  are  presented  in  figure  57.  At  Fort  Gordon,  the  DOE  region  coal  price  is  $1.72/MBtu.  From  Figure 
57,  the  breakeven  gas  and  #6  oil  prices  would  be  $7.2/MBtu  and  $8.1/l^tu  re^ctively.  The  breakeven 
price  is  about  three  times  that  of  the  current  DOE  region  price.  This  indicates  that  coal  could  be  cost 
competitive  when  gas  or  oil  price  tripled  if  coal  price  remains  at  the  same  level.  This  would  be  an 
unlikely  occurrence-certainly  less  likely  than  the  Fort  Campbell  case,  where  a  1(X)  percent  gas/oil  price 
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increase  is  necessary  for  coal  to  be  cost  effective.  Plant  size  is  again  the  major  economic  driving  force 
in  switdung  to  coaMhe  Fort  Cordon  plant  is  only  about  half  the  size  of  the  Fort  Campbell  {riant  (100,000 
Ib/hr  versus  188,0(X)  Ib/hr)  and  one  quarter  of  duit  for  Fort  Bragg.  When  comfnred,  the  results  fomn  the 
Status  Quo  evaluation  and  the  CHHBCON  new  {ritmt  nins  show  that  maintaining  die  rtanis  quo  remains 
chetqier  than  buflding  a  new  {riant  With  plant  size  of  1(X),(XX)  Ib/hr  or  less,  coal  did  not  ap{)ear  to  be  an 
attractive  fuel. 

Picatinny  Arsenal 

The  U.S.  Anny  Aimament  Research,  Oevelc^oit  and  Engineering  (Tenter  (ARl^CT),  Picatinny 
Arsenal,  is  located  in  the  north  central  {art  of  New  Jersey  in  Morris  County  about  4  mi.  nmthwest  of  the 
town  of  Dover  in  die  highlands  of  New  Jersey.  The  surrounding  area  is  suburbart  The  annual  average 
tem{)enriuie  is  SI  “F,  and  the  maximum  lecoided  temiieratuie  is  100  "F.  The  minimuin  recorded 
temperature  is  -20  "F.  The  average  annual  rainfall  is  49  ia,  and  the  average  annual  aiowfall  is  44  iiL 
Periods  of  extended  extreme  cold  are  tare,  and  abnormally  high  temperatures  seldom  last  longer  dian  a 
few  days.  The  land  area  ranges  in  elevation  from  just  under  700  to  1240  ft  above  mean  sea  level.  The 
Arsenal  is  situated  in  an  elongated  valley  tending  northwest-southeast  between  Green  Pond  Mountain  juid 
Copperas  Mountain  on  the  northwest  and  an  unnamed  hill  on  the  southeast 

In  general,  the  areas  that  surround  the  Arsmal  are  suburban  and  summer  vacation  areas  are  located 
in  the  area’s  many  small  lakes  and  mountains.  There  are  several  small  towns  in  the  immediate  vicinity 
of  the  Arsenal.  The  arsenal  is  within  50  mi.  of  several  miyor  cities  and  close  to  major  tran^rtation 
centers.  Picatinny  Arsenal  covers  a{){m}ximately  6S(X)  acres. 

The  major  occupant  of  Kcatinny  Arsenal  is  the  U.S.  Army  Researdr,  Development  and  Engineerirg 
(Totter.  In  ad^tiort  the  headquarters  of  the  U.S.  Army  Armament  Munitions  and  (Tbonical  (Tommand 
(AMC(TOM)  is  located  at  Picatirmy  Arsenal.  ARDEC  is  a  subcommand  of  AMCCOM.  AM(TCOM  is 
re^nsible  for  the  life-cycle  management  of  total  research,  develqxnent  engineering,  {jroduct  assurance, 
irttegrated  logistic  su{)pott  industrial  pte{>aredness,  procuronent  {ttoduction,  and  material  readiness  for 
assigned  systems  or  specific  wetqwn  systems  or  items.  ARDEC  is  concerned  with  researdt  devek^xnoit 
tests,  and  oigineering  of  assigned  military  items  and  systems. 

Picatirmy  Arsenal  has  ftuee  functional  land  areas.  The  south  {xrrtion  is  roughly  defined  as  the  land 
between  State  Route  15  and  the  south  shore  of  Lake  J^catiimy.  The  south  {wrtion  has  the  main  entrance, 
family  housing,  administration,  research  and  develo{xnent,  industrial  and  maitttenance  engineering, 
inspectitttt,  su{)ply,  transportation,  inert  storage,  and  inert  burning  activities  in  the  valley  {mrtiim.  Pilot  lot 
(^rations  involving  explosives  ate  performed  along  die  slo{)es  of  the  easterly  hills  in  this  area  The 
central  {lortion  includes  the  area  from  Lake  Picatirmy  to  Lake  Denmarir.  The  central  {xirtion  has 
maintaiance  shops,  ex(riosives  research  and  develo{)ment  laboratories,  industrial  and  maintoiance 
engineering,  the  {lower  ^ant  and  testing  activities.  The  north  aid  has  testing,  ins{)ection,  and  explosive 
storage  facilities.  The  Arsenal  has  308  acres  of  lakes  and  reservoirs,  322  acres  of  swam{)s,  and  3908  acres 
of  woods.  There  are  about  1037  buildings  and  structures  covering  over  4  millirm  sq  ft  There  are  seven 
historical  sites  at  the  installation.  The  Arsenal  has  about  5500  civilian  an{rioyees  and  150  military 
persrmnei  plus  an  unknown  number  of  dependents  in  the  family  housing  areas. 

The  Master  Plan  mentions  several  constraints  on  future  development  at  Picatiimy  Arsoial.  The 
Arsenal  has  various  research,  develo{)mait  and  manufacturing  {irocesses  that  produce  a  wide  range  of 
toxic  and  hazardous  wastes.  There  are  many  known  and  unknown  chemicals  stored  or  buried  at  known 
and  urrioiown  sites  at  the  Arsenal.  Munitions  research  and  testing  is  a  {nimary  task  of  ARDEC.  The 
storage  and  Ex{riosive  Storage  (^ality  Distances  (ESQD)  have  a  major  effect  on  future  develo{mieitt. 
Noise  pollution  can  be  a  problon  because  of  explosive  blast  noise.  Because  Picatiimy  Arsenal  is  within 
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die  Noitheafit  New  Jersey-New  Yoik-Connecticut  litterst^  Region,  control  of  air  pollution  is  of  miyor 
impratance.  The  main  power  plant  (Bldg  506)  and  the  ex{riosive  burning  ground  are  the  major  sources 
of  air  polluUmts  at  the  Arsenal.  In  addition,  the  Hsh  and  Wildlife  Program,  the  Forestry  Program,  the 
Agronomy  and  Land  Management  Program,  and  the  historical  sites  present  ccMistraints  on  develo{ment 

The  utilities  have  some  trouble  spots  in  the  electrical  power  system  and  the  thermal  distribution 
system.  The  water  system  is  supplied  by  deep  wells  and  from  surface  water  reservoirs.  The  total  water 
demand  is  170  million  gal  per  year.  A  nonpotable  water  supply  via  Picatinny  Lake  provides  water  for 
industrial  use  and  fire  protection  purposes.  The  sewerage  system  includes  a  collection  network  and  a 
treatment  plant.  The  treatment  plant  will  be  abandoned  in  the  future  with  the  installation  of  a  pump 
station  and  pipings  to  the  Rockaway  Valley  Authority  sewer  line.  There  are  some  individual  septic  tank 
systems.  Storm  water  drainage  at  the  ArKtial  is  furnished  by  a  combination  of  natural  and  developed 
collection  systems.  The  terrain  provide  natural  storm  drainage  for  most  of  the  Arsenal.  The  system  is 
adequate  for  the  presently  developed  areas.  Electrical  power  is  suj^lied  by  Jersey  Central  Power  and 
Light  Company  at  34.5  KV.  The  distribution  system  at  the  Arsenal  operates  at  24(X)  V.  There  are  plans 
to  change  the  ^stribution  system  to  a  12.5  KV  system.  The  electrical  power  system  is  inadequate  at  this 
time.  (It  is  subject  to  frequent  “Brown  Outs.**)  There  are  limited  emergency  generation  crqrabilities.  The 
thermal  distribution  system  has  been  the  subject  of  recmit  detailed  study  by  USACERL.  It  consists  of  a 
central  power  plant  and  aboveground  high  pressure  steam  distribution  lines.  There  are  several  auxiliary 
steam  plants  serving  limited  areas  of  the  Arsenal.  Solid  waste  is  collected  by  a  private  sanitation  firm  and 
disposed  off  the  installation. 

The  Picatinny  Arsenal  heating  plant  information  is  presented  in  Table  62  for  the  plants  in  building 
506, 99,  and  3013.  The  plant  in  building  506  is  located  on  the  south  side  of  Lake  Picatitmy  and  has  three 
boilers  for  die  production  of  superheated  steam  and  electricity.  The  first  boiler  is  a  Riley  Stoker  packaged 
50,000  Ib/hr  oil-fired  unit  installed  in  1971.  The  odier  two  boilers  are  Combustion  Engineering  units, 
originally  designed  for  pulverized  coal,  but  now  firing  #6  oil.  Both  units  are  rated  at  160,000  Ib/hr,  with 
boiler  outlet  condition  of  430  psig  and  7(X)  °F  superheated  steam.  There  are  two  steam  turbine  generators 
rated  at  3  MW  and  3.5  MW  respectively.  Since  April  1988,  no  electric  power  has  been  generated  due 
to  the  loss  of  the  last  operating  turbine-generator.  All  the  process  and  heating  steam  has  been  supplied 
through  pressure  reducing  valves  from  the  boiler  main  header. 

The  energy  use  data  for  building  506  plant  are  ^wn  in  Table  63.  For  Picatinny  Arseruil,  the 
estimated  average  production  cost  is  $5.02/MBtu,  which  is  the  lowest  among  the  four  installations  studied. 
This  is  mainly  due  to  the  low  #6  oil  price  paid  at  Picatinny  Arsenal  ($3.01/MBtu).  The  boiler  plant  parts 
list  and  the  results  of  life  cycle  cost  analyas  are  presented  in  Tables  64  and  65  for  die  plant  in  building 
506. 


Tables  66  and  67  show  results  of  the  CHACON  runs  for  the  plants  in  building  506  and  3013 
respectively.  The  plant  capacity  at  building  99  is  less  than  50  MBtu/hr  and  thus  was  not  evaluated. 

Table  66  shows  that,  for  a  new  plant  in  building  506,  a  #6  oil-fired  plant  has  the  least  LCC, 
followed  by  gas,  #2  oil,  COM,  stoker,  CWS,  and  FBC.  The  gas  and  coal  prices  used  are  from  the  DOE 
region  price  list  An  average  monthly  steam  load  of  123  MBtu/hr  is  still  not  sufficient  to  justify 
conversitm  to  coal  at  Picatinny  Arsenal.  This  is  different  from  what  was  found  for  Fort  Bragg,  where 
conversion  to  coal  became  potentially  feasible  at  100  MBtu/hr  average  load.  Retrofit  the  boilers  for  coal- 
stoker,  CWS,  or  micronized  coal  firing  can  potentially  result  in  LCC  savings  that  range  between 
approximately  $62,426, (X)0  and  $80,841,(X)0  (Ttfole  66).  (A  more  detailed  engineering  analysis  will  be 
needed  to  confirm  these  savings  sirK:e  some  existing  equipment  may  need  to  be  replaced  or  repaired.) 
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The  results  for  the  jdant  in  building  3013  are  shown  in  Table  S3.  Because  of  die  low  PMCR 
(50.000  Ihhr),  coal  is  a  rather  expensive  plaid  fuel.  In  this  case,  #6  oil  is  die  lea^-cost  fuel,  folloiired  by 
gas,  #2  oil.  COM,  CWS,  FBC,  and  Stoker.  The  LCC  for  a  coal-fired  plant  is  about  twice  that  for  a  gas- 
or  oil-fired  [dant. 

A  detailed  cost  sensitivity  analysis  for  a  gas/#2  oil-fired  boiler  plant  widi  enough  csfiacity  to  meet 
the  heating  dmand  of  the  whole  installation  is  shown  in  Table  S4.  DOE  region  price  is  us^  fm  costing. 
The  effects  of  the  1 1  parameters  on  the  plant  LCC  are  plotted  in  Hguies  58  through  63.  As  observed  in 
I»evious  sensitivity  plots,  fuel  price  and  its  escalation  rate,  discount  rate,  and  jdant  life  are  significant 
parameters. 

Tables  55  and  56  show  the  cost  sensitivity  analysis  for  a  #6  oil-fired  boiler  plant  and  a  coal-fired 
stoker  {dant  The  sensitivity  plots  are  presoited  in  Figures  64  through  69  for  a  #6  oil  {dant,  and  Figures 
70  through  75  for  a  coal  [dant  Figure  76  shows  die  levelized  costs  of  service  versus  fuel  {dice  for  gas, 
#6  oil,  and  coal.  At  Picatirmy  Arsenal,  the  DOE  region  coal  price  is  $1.7S/MBtu,  and  fnxn  Figure  76. 
the  breakevoi  gas  and  #6  oil  prices  would  be  $5.1S/MBtu  and  $5.18/MBtu  respectively.  The  breakeven 
#6  oil  price  is  about  50  percent  higher  than  the  price  paid  by  die  installatioa  The  possibility  for  this  to 
occur  certainly  would  be  higher  than  the  Fort  C^pbell  case,  where  100  percent  gasoil  price  increase  is 
necessary  for  coal  to  be  cost  effective.  The  plant  size  ccmsidered  for  Picatiimy  Arsenal  (250,000  Ib/hr) 
is  between  the  Fort  Bragg  plant  and  die  Fort  (Campbell  plant  (379,000  and  188,000  Ib^). 

The  LCC  obtained  in  the  Status  Qao  evaluadcm  ($71,601,420)  is  about  the  same  as  that  in  the 
CHPECON  result  for  a  new  #6  oil-fired  plant  ($71,021,912).  A  new  coal-fired  plant  will  cost  about  40 
percent  more  than  the  #6  oil-fired  plant  Therefore,  maintaining  die  status  quo  while  funher  investigating 
a  retrofit  with  coal  water  slurry  is  recommended. 
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3  CONCLUSIONS  AND  RECOMMENDATIONS 


This  study  concludes  that: 

1.  Fbr  all  the  four  installations  studied,  die  LCC  of  maintaining  the  status  quo  is  lower  than  dud 
of  building  new  plants.  This  coincides  with  large  defense  cutbacks  that  have  followed  the  conclusitm  of 
the  cold  war,  when  new  plant  construction  would  also  become  less  likely. 

2.  When  a  new  plant  is  to  be  built,  and  when  that  plant  will  have  a  cqiacity  large  enough  to  meet 
the  demand  of  the  whole  installation,  the  feasibility  of  using  coal  as  fuel  is  propoitioiud  to  {dant  size.  The 
larger  die  plant,  the  more  likely  the  feasibility  of  coal.  At  Fort  Bragg,  for  example,  using  coal  was  found 
to  be  economically  feasible,  but  at  Fort  Campbell,  Fort  Gorckm,  and  Picadnny  Arsenal,  however,  coal 
would  becmne  attractive  only  if  there  were  a  significant  price  increase  in  altenurtive  fuels:  a  31  to  73 
percent  increase  for  gas,  or  a  SO  to  84  percent  increase  for  oil. 

3.  This  study  has  found  that  a  retrofit  of  Fort  Bragg  building  C-1432’s  heating  plant  to  coal-firing 
may  result  in  significant  cost  savings.  However,  before  undertaking  this  project,  a  more  detailed 
engineering  study  may  be  justified. 

It  is  recorrunended  that  a  later  coal  conversion  study: 

1.  Revise  die  economic  studies  (Status  (^o  and  CHPECON  runs)  using  updated  fuel  information 
at  the  begiinitig  of  each  fiscal  year.  This  will  ensure  that  opportunities  to  convert  to  mote  cost-effective 
technologies  will  not  be  overlooked. 

2.  Reconcile  the  life  cycle  costs  obtained  from  the  Status  Quo  evaluations  and  the  CHPECX)N  runs 
to  validate  the  cost  comparison.  For  example,  total  fuel  and  labor  costs  should  be  in  close  agreement  so 
that  no  individual  option  is  penalized. 

3.  Obtain  feedback  from  the  installations  studied  (double-check)  to  ensure  the  irqxit  data  are  correct 
and  die  evaluations  are  reasonable. 

4.  Select  heating  plants  in  Army  installations  with  c^iacities  greater  than  300  MBtu/hr  diat  at  one 
timft  had  fired  coal,  to  fiuther  study  the  economic  and  engineering  ramifications  of  reconversion  to  coal. 


METRIC  CONVERSION  TABLE 


1  in. 

s 

25.4  mm 

1  ft 

ss 

0J05m 

1  iq  ft 

= 

0.093  m» 

1  mi 

= 

1.61  km 

1  acre 

s; 

0.4047  hectare 

1  lb 

= 

0.453  kg 

1  gal 

3.781 

•F 

= 

(•C  X  1.8)  +32 
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168689 
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1987 
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768962 
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1990 
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14 
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15 
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16 

24 

Fort  Stewart 

1 

1.601389 

183 

17 

25 
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18 

26 
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19 
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20 
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21 

30 
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0 
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23 

32 
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24 

33 

Fort  Gordon 
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25 

35 
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0 
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26 

36 
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27 

38 
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0 
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42 
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99 

31 

46 

Red  River  Army  Ammo  Depot*** 

1** 

867340 

99 

32* 

47 

Fnt  Benjamin  Harrison 

1 

842345 

96 

33 

48 

Fort  Huachuca 

0 

821,486 

94 

34 

51 

Lone  Star  Army  Ammo  Plant*** 

5 

747,764 

85 

35 
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74 
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72 

39 

64 
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40 
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55 

42 

76 
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47 
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77 
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0 

409.088 

47 

44 

79 

Fort  Myer 

1 
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46 

45 

82 
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1 

336,471 

38 

*  ImtBllitiom  leconunended  for  cloiare. 

**  Coal  ia  uaed  in  the  CHPs.  From  USACERL’S  INV  program  there  are  104  CHPi  widi  capad^ 
>50  MBtiilhr,  of  which  88  CHPs  firing  gaa/oil  only. 

***  AMC  installation  with  limited  inventory  data  availaUe. 
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3 

Nat  gas 

FS2 

1972 

10000 

Y 

3 

H 

838 

1 

Nat  gas 

FS2 

1^ 

11716 

Y* 

8 

H 

838 

2 

Nat  gas 

FS2 

1986 

11716 

Y 

8 

H 

All 


FbrtCa 

TaMiU 

■pbaBFaan: 

f  Ute  Date 

FM 

Uaila 

Btn/Uai 

SAJall 

linUae 

1990  aat 

SAOte 

MBte'98 

DitL  oil 

Gal 

138690 

036 

1018962 

4J0i 

87585 

Ret.  oil 

Nat  gat 

Gal 

149690 

033 

301266 

93219 

334 

13954 

Inlan. 

ksef 

Unintr. 

kacf 

1031000 

3.08 

1364848 

1391702 

2.99 

1434845 

BuiMiiig: 

650 

3902 

7008 

7223 

858 

Capadty  (Ib^): 

45000 

115000 

62712 

30000 

23432 

SQfik: 

AmbuICobIb 

CAMl 

CAM2 

CAM3 

CAM4 

CAM5 

Labor 

129476 

138100 

94000 

85600 

94000 

Utilitiea* 

60811 

155405 

U1A6 

20270 

31665 

Service* 

12162 

31081 

16949 

4054 

6333 

Stqipliea* 

90000 

2240Pf 

125424 

30000 

46864 

Avemge  Steen  IVadiictioe,  1990  (Mr): 

October 

9250.0 

14250.0 

8541.7 

0.0 

40583 

November 

108333 

26625.0 

11250.0 

4083.3 

4458.3 

December 

14416.7 

39250.0 

17541.7 

8687.9 

7291.7 

January 

12416.7 

38500.0 

15000.0 

7375.0 

4125.0 

PebruHy 

164583 

32541.7 

14666.7 

5616.7 

4541.7 

March 

12791.7 

299583 

108751) 

4600.1 

4408.3 

^iril 

lOOOOJ) 

22541.7 

9375.0 

OO 

4133.3 

May 

9166.7 

6166.7 

9100.0 

0.0 

40123 

June 

6625.0 

8041.7 

119583 

0.0 

36623 

July 

6916.7 

75833 

11916.7 

0.0 

3900.0 

Auguat 

5958.3 

6958.3 

10791.7 

0.0 

4075.0 

Scfitember 

68333 

54583 

18225.0 

0.0 

3675.0 

Feel  caciyy,  baBed  oe  atean  prodiKtfcw,  1990  (MBta): 

October 

8291.6 

127733 

1656.7 

0.0 

3637.8 

November 

9397.6 

23096.4 

9759.0 

3542.1 

3867.4 

December 

12922.9 

35183.1 

15724.1 

7787.7 

6536.2 

January 

111303 

34510.8 

13445.8 

6610.8 

3697.6 

February 

133253 

26347.0 

11874.7 

4547.5 

3677.1 

March 

114663 

268543 

9748.2 

41233 

39513 

^ail 

8674.7 

195543 

81323 

0.0 

35853 

May 

8216.9 

5527.7 

8157.1 

0.0 

3596.7 

June 

5747.0 

6975.9 

103733 

0.0 

3177.1 

July 

6200.0 

6797.6 

10682.0 

0.0 

3495.9 

Auguat 

5340.9 

6237.3 

9673.5 

0.0 

3652.8 

September 

5927.7 

4734.9 

15809.6 

0.0 

3188.0 

Total 

106641.0 

208592.8 

131036.7 

26611.7 

46063.7 

518945.8 

Percent  of  Total 

203 

403 

253 

5.1 

8.9 

Reaerve  Fuel 

«2 

#2 

#2 

*2 

«2 

Fuel  uae  (MBta/yar): 

Total 

Natural  Gaa 

99176.1 

1939913 

1218643 

24748.8 

42839.2 

4826^ 

Diet  Oil 

7464.9 

146013 

9172.6 

1862.8 

32243 

36326 

Rea.OU 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

Total  S/yr. 

VMBtu: 

618867.9 

1187071.9 

722211.9 

221380.4 

319858.9 

1 

A12 
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TaUt  12  (CoBt’« 


Ufaor 

U1 

0.66 

0.72 

522 

2M 

UtililiM 

0J7 

0.75 

0.65 

0.76 

0.69 

SarviM 

0.11 

0.15 

0.13 

0.15 

0.14 

Sii|i|iiiM 

014 

1.07 

0.96 

1.13 

1X12 

Ftad 

3J0i 

3.05 

3X15 

3.05 

3.05 

Avcfage 

Total  S/MBtu: 

5.79 

5.62 

510 

231 

6.93 

614 

Reported  SAlb  rteam: 

125 

125 

125 

125 

125 

*  B  MtiiTUted 
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aaaaaaaaaaaaaaaaaaai 

1  1 

KRTCVAUNT 

•a 

1 

■aaaaaaaaaaaai 

■a 

1 

1  COST  1 

1  I 

OHlPOm 

SZPPIRBirZAL 

1 

1 

TIMK(S) 

1 

1 

1  ONSCAZmOH 

1  ZM  DOS  $  1  ISCALATZOH 

1  1  RAR 

1  ($  Z  10**0)  1  (•  PR  YIAR) 

1 

1 

1 

COST  ZMCORRB 

>1 

1 

1 

aaaaaaaaaaaaaaaaaaaaaa 

aana  1  aaaaaaaaaaa  |  asaaaaaaaaaaai 

R i aaaaaaaaaaaaaa 1 

1  ZMVBSINBR  C08R 

1  .0  1 

.00 

1 

JON  92 

1  DZSTZIXAR  OZL 

1  301SS.S  1 

1.58 

1 

JDL93-JDL17 

1 

1  NARRAL  CAS 

1  294536.3  I 

3.44 

1 

JOL93-JDL17 

1 

1  mum  LADQM 

1  139474.0  1 

.00 

1 

JDL93-JDL17 

1 

(  mazmt  snv 

1  13163.0  1 

.00 

1 

JOL93-JDL17 

1 

(  NAXNT  SOPSLY 

1  90000.0  1 

.00 

1 

JDL93-JDL17 

1 

1  NAZNT  imCL 

1  40011.0  1 

.00 

1 

JOL93-JDU7 

1 

1  STACK 

1  18000.0  1 

.00 

1 

JAM  18 

1 

1  STACK 

1  36000.0  1 

.00 

1 

JAN  18 

1 

1  omcTL 

1  ISOOO.O  1 

.00 

1 

JAN  98 

1 

1  ROMaHXsat 

1  105000.0  1 

.00 

1 

JAN  98 

1 

1  P_PAN 

1  21000.0  1 

.00 

1 

JAN  18 

1 

1  RILVALR 

1  4800. 0  1 

.00 

1 

JAN  98 

1  RILVALR 

1  3400.0  1 

.00 

1 

JAN  11 

1 

1  wnozLai 

1  1800000.0  1 

.00 

1 

JAN  18 

1 

1  tfTBCnSSK 

1  150000.0  1 

.00 

1 

JAN  18 

1 

1  VQMMXMRsB 

1  3000.0  1 

.00 

1 

JAM  98 

1 

1  TAMCPOLY 

1  300.0  1 

.00 

1 

JAR  98 

(  Miuosm 

1  15000.0  1 

.00 

1 

JAN  08 

1  DANPACT 

1  3000.0  1 

.00 

1 

JAN  08 

1 

1  PLARSAR 

1  30000.0  1 

.00 

1 

JAM  08 

1  02TR1M 

1  30000.0  1 

.00 

1 

JAN  08 

1 

1  PLAMBIASTm 

I  sqoo.o  1 

.00 

1 

JAN  08 

1 
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1  30000.0  1 

.00 

1 

JAM  98 

1 
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1  12000.0  1 

.00 

1 

JAN  93 

1 
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.00 

1 

JAN  08 

1 
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.00 

1 
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1 
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.00 

1 
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1 
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.00 

1 
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1 
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.00 

1 
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1 
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.00 

1 
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1 
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.00 

1 
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1 
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1 
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1 
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1 
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1 
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.00 

1 
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1 
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.00 

1 
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1 
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.00 

1 

JAR  03 

1 
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.00 

1 
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1 
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.00 

1 

JAM  08 

1 
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.00 

1 

JAM  12 

1 
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1  5000.0  1 

.00 

1 

lai 

JAN  93 

laaaaaaaaaaaaa 

1 

tm 
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1 
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1  11 

30053.1 

304669 . 1 

377500. j 

16490. 1 

0.1 

1  31 

37605.1 

376305.1 

365397.1 

0.1 

0.1 

1  31 

36330.1 

364967.1 

353630.1 

0.1 

0.1 

1  41 

35165.1 

353314.1 

343476.1 

0.1 

0.1 

1  51 

34001.1 

344103.1 

331013.1 

0.1 

0.1 

1  SI 

33166.1 

336963 . 1 

331610.1 

160305. 1 

0.1 

1  71 

33623.1 

330399.1 

311073.1 

0.1 

0.1 

1  SI 

23334.1 

343697.1 

303554.1 

0.1 

0.1 

1  91 

31914.1 

351130.1 

193647 . I 

•  0.1 

0.1 

1  101 

31690.1 

363000.1 

105131.1 

0.1 

0.1 

1  111 

31463.1 

371310.1 

176909.1 

3037.1 

0.1 

1  131 

31306. 1 

374010.1 

169306.1 

0.1 

0.1 

1  131 

30935.1 

379007.1 

161764.1 

0.1 

•0.1 

1  141 

30561.1 

303054.1 

154650.1 

0.1 

0.1 

1  151 

30110.1 

304203.1 

147049.1 

0.1 

0.1 

1  161 

19570.1 

301313.1 

141347.1 

333007.1 

0.1 

1  171 

10970. 1 

374336.1 

135131.1 

0.1 

0.1 

1  101 

10335.1 

370636.1 

139109.1 

0.1 

0.1 

1  151 

177S0.I 

263944.1 

133507.1 

1469.1 

0.1 

1  301 

17200.1 

357076.1 

110076.1 

95307.1 

0.1 

1  311 

16056.1 

350655.1 

113003.1 

0.1 

0.1 

1  331 

16396. 1 

343003.1 

107919.1 

0.1 

0.1 

1  331 

15933.1 

336907.1 

103173.1 

5.1 

0.1 

1  341 

15416.1 

339336.1 

90636.1 

0.1 

0.1 

1  351 

14934.1 

331923.1 

94390.1 

0.1 

0.1 

1 mmm 1 1 

•aaaaaaa 1 1 

niaaaaaa  I  a 

(•••I 

519369.16470071. 14360154. 11160393. 1 

0.1 

nmr  m  ■ooxvALam  <«  nArra;  a  io**o  DoixAn>  in  constant  may93  dollars 
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I  13 
I  13 
I  14 
I  15 
I  14 
I  17 
I  14 
I  19 
I  30 
I  31 
I  33 
I  33 
I  34 
I  35 


BXCT  1 

MCT  O  j 

N  t  4  1  K  /  R  j  OTMR  j 

55474; 1 

544314. j 

513799. i  O.i 

0.1 

53443.1 

534474. 1 

490344.1 

0.1 

0.1 

50990.1 

504443.1 

444444.1 

0.1 

0.1 

44737.1 

444343.1 

444074. 1 

334044.1 

0.1 

44437.1 

444900.1 

434371.1 

0.1 

0.1 

44444.1 

453094.1 

409533.1 

0.1 

0.1 

43413.1 

455444. 1 

391533.1 

0.1 

0.1 

43040.1 

445973.1 

374305.1 

0.1 

0.1 

43441.1 

440185.1 

357444.1 

3497.1 

0. 1 

43007.1 

503443.1 

343107.1 

0.1 

0.1 

41547.1 

514597.1 

337043.1 

0.1 

0.1 

41070.1 

533934. 1 

313479.1 

3454. 1 

0.1 

40545.1 

535173.1 

394934.1 

0.1 

0.1 

39430.1 

541337 . 1 

345743.1 

49749.1 

0.1 

34947.1 

543575.1 

373314.1 

0.1 

0.1 

37903.1 

537705. 1 

341199. 1 

0.1 

0.1 

34755. 1 

534534. 1 

3497U.I 

44919.1 

0.1 

35491.1 

517444.1 

334731.1 

39909.1 

0.1 

34377.1 

504447.1 

334333.1 

4343.1 

0. 1 

33443.1 

491555. 1 

314195.1 

0.1 

O.i 

33444.1 

479374.1 

304400.1 

0.1 

0.1 

31753.1 

444174.1 

199434.1 

0.1 

0.1 

30455. 1 

453991.1 

190454. 1 

0.1 

0.1 

39454. 1 

434331. 1 

143371.11133339.1 

0.1 

34904.1 

434337.1 

0.1 

0.1 

{•••IIOOSOCO.I* 


7473439.11554430.1 


•NCT  W  CTVXVRLam  ON  JM93;  IN  10**0  DOUMS>  Ot  COHSTMfr  JMI93  DOLLMtS 
■— iw  ncikLimoH  nan  mm  nun  huctnook  iis  ooppubomt  mtd  oct  9i 
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Lira  CYCLE  COST  AMALYSZS  STUCY:  TDCUO 

LCCXD  1.065  DXTB/TZMBt  05-14-92  15:47:36 

PROJICT  NO.,  FY,  6  TITLB:  FY  1992  BOILOINS  7008 

ZNSTALLATZON  6  LOCATION:  FORT  CAMPBELL  KENTUCKY 
DESIGN  FEATURE: 

ALT.  ID.  A;  TITLE:  STATUS  QUO 
NAME  OF  DESIGNER: 


BASIC  INPUT  DATA  SIBMARY 


CRITERIA  REFERENCE:Tri-S«rvlc«  MOA  for  Boon  Anal/LCC  (Enorgy) 
DISCOUNT  RATE:  4.6% 

KEY  PROJECT-CALENDAR  INFORMATION 


DATE  OF  STUDY  (DOS)  MAY  92 
MIDPOINT  OF  CONSTRUCTION  (MFC)  JUN  92 
BENEFICIAL  OCCUPANCY  DATE  (BOD)  JAN  93 
ANALYSIS  END  DATE  (AED)  JAN  18 


1 

1 

COST  /  BENEFIT 

1  1 

1  COST  I 

EQUIVALENT 

UNIFORM 

1 

1 

TIME(S) 

1 

1 

ASCRIPTION 

1  1  DIFFERENTIAL 

1  IN  DOS  $  1  ESCALATION 

1 

1 

COST  INCURRED 

1 

1 

BSSSaBSaSSSSBSSSSSSSS 

1  1 

1 ($  X  10**0) 1 

sssss 1 sssaBssasss | =s 

RATE 

[%  PER  YEAR) 

SSSSSSSSSSBSS 

1 

1 

1 SSSSSSBSSSSSSS 

T 

INVESTMENT  COSTS 

1  .0  1 

.00 

1 

JUN  92 

1 

DISTILLATE  OIL 

1  37058.9  I 

1.58 

1 

JUL93-JUL17 

1 

NATURAL  GAS 

1  364373.4  1 

3.64 

1 

JUL93-JUL17 

1 

MAINT  LABOR 

1  94000.0  1 

.00 

1 

JUL93-JUL17 

1 

MAINT  SERV 

1  16949.0  1 

.00 

1 

JUL93-JUL17 

1 

MAINT  SUPPLY 

1  125424.0  1 

.00 

1 

JUL93-JUL17 

1 

MAINT  UTIL 

1  84746.0  1 

.00 

1 

JUL93-JDL17 

1 

AUMCTL 

1  10000.0  1 

.00 

1 

JAN  05 

1 

EC<»I0MZZER 

1  35000.0  1 

.00 

1 

JAN  05 

1 

FTBOILER 

I  1327500.0  1 

.00 

1 

JAN  10 

1 

FTBURNBR 

1  112800.0  1 

.00 

1 

JAN  10 

1 

RELVALVE 

1  6800.0  1 

.00 

1 

JAN  10 

1 

pmpSlMPLEX 

1  9000.0  1 

.00 

1 

JAN  07 

1 

TANKPOLY 

1  600.0  1 

.00 

1 

JAN  07 

1 

DAMPACT 

1  2000.0  1 

.00 

1 

JAN  15 

1 

FLAMBSAFE 

1  20000.0  1 

.00 

1 

JAN  17 

1 

02TRZM 

1  20000.0  1 

.00 

1 

JAN  15 

1 

AIRCOMPRECIP 

1  32000.0  1 

.00 

1 

JAN  11 

1 

AIRDRYERRSFR 

1  16000.0  1 

.00 

1 

JAN  06 

1 

FWPIPINGVAL 

1  1120.0  1 

.00 

1 

JAN  05 

1 

NAGPIPEBELOH 

1  23.0  1 

.00 

1 

JAM  10 

1 

OZLPIPEBELON 

1  25.0  1 

.00 

1 

JAN  10 

1 

PUMP 

1  7400.0  1 

.00 

1 

JAN  10 

1 

TANKBELOH 

1  42000.0  1 

.00 

1 

JAN  15 

1 

SZSOFT 

1  191000.0  1 

.00 

1 

JAN  05 

1 

SIMPPUMPVERT 

1  4900.0  1 

.00 

1 

JAN  04 

sasxsasvBsaxssasssasaBSSssssEiasssssasssssBsssssssaBssssaasxsssssssssssss 
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LCCZO  1.065  OATB/TZMIt  05-14-92  15:47:36 

nOJBCT  NO.,  ry.  &  TULB:  FY  1992  BDILDZNS  7008 

ZHSTALLAnON  4  LOCATION:  FCNtT  CAMPBBLL  XENIOdCY 
QB8XQM  FBtTIKMIs 

ALT.  ID.  A;  TITLE:  STATOS  QOO 
NMIB  OP  OBSnailRi 


BASIC  mPOT  DATA  SUtMARY 


OTHBR  KEY  IMPOT  SATA 

LOCATION  -  KBWIUCKY  CENSUS  RBQICBI:  3 

RATES  FOR  INDUSTRIAL  SECTOR.  TABLES  FROH  OCT  91 


BNEROY  USAOE:  10**6  BTUS  ELECTRIC  DEMAND:  10**0  DOLLARS 

SMEROY  TYPE  $/MBTU  AMOUNT  ELECT.  DEMAND  PROJECTED  DATES 
DIST  4.04  9173.0  JAM93-JAM18 

NAT  O  2.99  121864.0  JAN93-JAN18 


A25 
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LCCIO  1.0C5  DklS/TlMBt  05>14-92  15:47:36 

fRojacT  NO.,  ry.  &  titlii  n  1992  wildino  7008 

IMSmXJlTXaN  4  LOCATION:  FtNtT  CMfFBBLL  XBmVClCy 
DBSXON  ntATORI: 

ALT.  ID.  A;  TI1LB:  STATUS  QUO 
NANI  or  EttSJGNBl: 


LirS  CYCLE  COST  TOTALS* 


INITIAL  INVESTMENT  COSTS  0. 


ENBEOY  COSTS: 

DISTILLATE  OIL  638201. 

NATURAL  OAS  7961011. 


TOTAL  BNEROV  COSTS 


8599212. 


RBCURRIMS  M6R/caSTODIAL  COSTS  4677794. 
MAJOR  REPAIR/REFLACmENT  COSTS  851324. 
OTHER  OCM  COSTS  4  MONETARY  BENEFITS  0. 
DISPOSAL  COSTS/RBTEMTI(»l  VALUE  0 . 


LCC  OF  ALL  COSTS/BENEPITS  (NET  PW)  14128330. 


*NBT  PH  EQUIVALENTS  ON  MAY92;  IN  10*«0  DOLLARS;  IN  CONSTANT  MAY92  DOLLARS 
•ENERGY  ESCALATION  RATES  FROM  NIST  HANDBOOK  135  SUPPLEMENT  DATED  OCT  91 


A26 


TaMt  15k  (OMt'd) 


LCCID  1.065  OXTB/TIMB:  05-14-92  15:47:36 

nuxracT  NO.,  ry,  &  TirtLB:  fy  1992  building  7008 

INSTALLATIMI  6  LOCATION:  FORT  CAMPBELL  KENTUCKY 
OBSIGN  FBATURB: 

ALT.  ID.  A;  TITLE:  STATUS  QUO 
NAME  OF  DESIGNER: 


YEAR-BY-YEAR  BRSAKDOMN  OF  LIFE  CYCLE  COSTS* 


DOLLARS  IN  10**0 

BENEFICIAL  OCCUPANCY  DATE:  JAN93 

AtOlUAL  PAYMENTS  OCCUR:  JUL93  THROUGH  JUL17 


acsas 

PAYI 

DIST  1 

NAT  G  1 

M  6  R  I 

BsasasaxxB 

R  /  R  1 

asasssas 

OTHER  1 

ssaaaaaa | 

Bssssaas | s 

aaaaaaa | 

11 

3i4i4. i 

349791. i 

304705. 1 

0.1 

0.1 

21 

33921. 1 

339612. 1 

291305.1 

0.1 

0.1 

31 

32352. 1 

325582. 1 

278494.1 

0.  1 

0. 1 

41 

30923.1 

311264. 1 

266247. 1 

0. 1 

0.  1 

51 

29591. 1 

300042.1 

254538. I 

0.1 

0.  1 

61 

28466.1 

291171.1 

243344.1 

0.1 

0.  1 

71 

27798. 1 

292937. i 

232642.1 

0. 1 

0.  i 

81 

27321.1 

299446. 1 

222412.1 

0. 1 

0.1 

91 

26928.1 

308579. 1 

212631.1 

0.  1 

0.1 

101 

26653.1 

323166.1 

203280.1 

0.1 

0.  1 

111 

26374.1 

333264. 1 

194340.1 

0.1 

0.1 

121 

26058. 1 

336694. 1 

185794.1 

2900. 1 

0. 1 

131 

25725.1 

343916.1 

177623 , 1 

134143.1 

0.  1 

141 

25265. 1 

347807.1 

169812.1 

8653 . 1 

0.1 

151 

24711. 1 

349315. 1 

162344.1 

4964. 1 

0.1 

161 

24048. 1 

345543.1 

155204.1 

0. 1 

0.  1 

171 

23320. 1 

337082. 1 

148379.1 

0. 1 

0.  1 

181 

22518. 1 

332548.1 

141854.1 

657156. 1 

0.1 

191 

21811.1 

324325. 1 

135615. 1 

13822.1 

0.1 

201 

21244.1 

315886. 1 

129651.1 

0.  i 

0.  1 

211 

20713.1 

307996. 1 

123950. t 

0.1 

0.1 

221 

20147.1 

299577.1 

118499.1 

0.  t 

0.1 

231 

19577 . 1 

291103.1 

113287.1 

23092.1 

0.1 

241 

18943 . 1 

281677. 1 

108305.1 

0. 1 

0.1 

25  i 

18339. 1 

272690. 1 

103542.1 

6596.1 

0.  1 

sxsj 

sassssBSs  1 

Bsssasss 1 

ssxssass 1 

sasssBss 1 s 

»===s=s| 

1 

638201. 1 

7961011. 1 

4677794.1 

851324. 1 

0.1 

*NET  PH  EQUIVALENTS  ON  MAY92;  IN  10**0  DOLLARS;  IN  CONSTANT  MAY92  DOLLARS 
*ENERGY  ESCALATION  RATES  FROM  NIST  HANDBOOK  135  SUPPLEMENT  DATED  OCT  91 
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LIFI  orcu  COST  ANALYSIS  STDDV:  TDCAN4 

LCCIO  1.065  DATB/TIMB:  05-14-92  15:50:22 

raOJICT  NO.,  PY,  6  TITLB:  PY  1992  BUILDINO  7223 

INSTALLATim  6  LOCATICM:  PORT  CAMPBELL  KENIOCKY 
DESIGN  PEATORE: 

ALT.  ID.  A;  TITLE:  STATUS  QOO 
NAME  OP  ISSIGNER: 


BASIC  INPUT  DATA  SIBSORY 


CRITERIA  REPERENCE:Tri-S«rvie«  MOA  for  Econ  Anal/LCC  (Enorgy) 


DISCOUNT  RATE:  4.6% 


KEY  PROJECT-CALENDAR  INPORMATI(»l 


DATE  OP  STUDY  (DOS) 

MIDPOINT  OP  CONSTRUCTION  (MPC) 
BENEPICIAL  OCCUPANCY  DATE  (BOD) 
ANALYSIS  END  DATE  (AED) 

MAY  92 

JUN  92 

JAN  93 

JAN  18 

COST  /  BENEFIT 

DESCRIPTION 

1  COST  1 

1  1 

1  IN  DOS  $  1 

1  1 
j ($  X  10**0) 1 

EQUIVALENT 

UNIFORM 

DIFFERENTIAL 

ESCALATION 

RATE 

(%  PER  YEAR) 

1 

1  TZMB(S) 

1 

1  COST  INCURRED 
1 

1 

INVESTMENT  COSTS 

1  .0  1 

.00 

1  JUN  92 

DISTILLATE  OIL 

1  7526.5  1 

1.58 

1  JUL93-JUL17 

NATURAL  GAS 

1  73999.5  1 

3.64 

1  JUL93-JUL17 

MAINT  LABOR 

1  85600.0  1 

.00 

1  JUL93-JUL17 

MAINT  SERV 

1  4054.0  1 

.00 

1  JUL93-JUL17 

MAINT  SUPPLY 

1  30000.0  1 

.00 

1  JUL93-JUL17 

MAINT  UTIL 

1  20270.0  1 

.00 

1  JUL93-JUL17 

STACK 

1  12500.0  1 

.00 

1  JAN  12 

DRUMCTL 

1  15000.0  1 

.00 

1  JAN  11 

ECONCMIZER 

1  35000.0  1 

.00 

1  JAN  92 

PJPAN 

1  21000.0  1 

.00 

1  JAN  12 

RELVALVE 

1  3096.0  1 

.00 

1  JAN  92 

RELVALVE 

1  3072.0  1 

.00 

1  JAN  92 

WTTOILER 

1  1800000.0  1 

.00 

1  JAN  12 

WTBURNER 

1  150000.0  1 

.00 

1  JAN  12 

PUMPSIMPLEX 

1  15000.0  1 

.00 

1  JAN  92 

TAIOCPOLY 

1  1000.0  1 

.00 

1  JAN  92 

FLAMESAPE 

1  30000.0  t 

.00 

1  JAN  15 

AIRCOMPRECIP 

1  39000.0  1 

.00 

1  JAN  11 

AIRCOMPRECIP 

1  48000.0  1 

.00 

1  JAN  09 

AIRIXtYERREPR 

1  40000.0  1 

.00 

1  JAN  87 

AIRRECV 

1  600.0  1 

.00 

1  JAN  02 

SWITCH 

1  14667.0  i 

.00 

1  JAN  12 

CONDPUMP 

1  3625.0  1 

.00 

1  JAN  92 

ONIDPUMP 

1  7250.0  1 

.00 

1  JAN  10 

C(»1I»EC 

1  14000.0  1 

.00 

1  JAN  02 

DAIRHEATER 

1  25000.0  1 

.00 

1  JAN  12 

FEEDPUMP 

1  42000.0  1 

.00 

1  JAN  02 

FWPIPINGVAL 

1  3339.0  1 

.00 

1  JAN  92 

NAGPIPEBELOW 

1  23.0  1 

.00 

1  JAN  97 

A30 


TMk  14k  (ChI*«) 


LCCXO  1.065  Okn/TDIlt  05-14-92  15  >50  >22 

WHOJWCV  NO.,  lY,  k  TVeiMt  FY  1992  BDILOINO  7223 
XNmUATZON  k  LOCATION}  FC»T  CAMPBELL  KBtmiCKY 
DBSXOM  FBATURK> 

ALT.  ID.  A;  TITLB>  STATUS  QUO 
NANI  OP  ONSIGMSRi 


BASIC  INPUT  DATA  SUMfARY 


1  OILPIPEBELOM 

1  25.0  1 

.00 

1 

JAM  97  1 

1  PUMP 

i  7800.0  1 

.00 

1 

JAN  97  1 

1  TAMXBELOH 

1  26000.0  1 

.00 

1 

JAM  02  1 

1  PLASETANR 

1  1730.0  i 

.00 

1 

JAN  97  1 

1  SZSOFT 

1  75200.0  1 

.00 

1 

JAN  92  1 

OTHER  KEY  INPUT  DATA 

LOCATim  -  KENTUCKY  CENSUS  RBSI(Nf>  3 

RATES  FOR  INDUSTRIAL  SECTOR.  TABLES  FROM  OCT  91 


ENEROY  USAGE}  10**6  BTUS  ELECTRIC  DEMAND:  10**0  DOLLARS 

ENEROY  TYPE  $/MBTU  AMOUNT  ELECT.  DB4AMD  PROJECTED  DATES 
DIST  4.04  1863.0  JAM93-JAN18 

HAT  O  2.99  24749.0  JAN93-JAN18 
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LOCZD  l.OCS  DMI/TZMEt 

tmjact  MO. .  wv,  &  ntutt  fy  i»92 
ZNmUATZOM  ft  LOCftTZONt  FORT  CMmSLL 
DCftzoM  FnmmBi 


05-14-92  lSt50t22 
BOZLOIMO  7223 
XENTOdCy 


ALT.  ZD.  A}  TZTLIt  STAtOS  QOO 
HKHat  or  OCOZOMBlt 


LZFB  CYCLE  COST  TOTALS* 


ZMZTZAL  ZMVSSTMBMT  COSTS  0. 

BMEROY  COSTSi 

DZSTZLLATB  OZL  129616. 

MATORAL  OAS  1616778. 

TOTAL  mBROy  COSTS 

RBCmOtENO  MftR/COSTOOZAL  COSTS 
MAJ(»  RSPAZR/RBPLACBMBNT  COSTS 
OTHER  OftM  COSTS  6  HCEIBTARY  BENEFITS 
DISPOSAL  COSTS/RBTENTION  VALUE 

LCC  OF  ALL  COSTS/BENEFITS  (NET  FW) 


1746394. 

2038296. 
956777 . 
0. 
0. 

4741467. 


*NET  PN  BQUZVALENTS  (X<  MAY92;  IN  10**0  DOLLARS;  IN  CCBlSTANr  MAY92  DOLLARS 
^ENERGY  ESCALATKEV  RATES  FROM  NIST  HANDBOOK  135  SUPPLEMENT  DATED  OCT  91 


A32 


TkhliMk(OHr« 


LCCXD  1.065  OXn/TZMBt  05-14-92  15i50>22 

MOJm  HO.,  rr.  O  Tnut  rv  1992  BDILDIHO  7223 
ZHSTMIATIOII  6  LOCATZONt  FMT  CAMPBELL  XBNTOCXy 
OSSZON  PEATOBIt 

ALT.  ID.  A;  TITLSt  STATUS  QUO 
NAME  OF  DESZOMER: 


yEAR-BY-YEAR  BREAXDONH  OF  Lin  CYCLE  COSTS* 


DOLLARS  IN  10**0 

BENEFICIAL  OCCUPANCY  DAIEt  JAN93 

ANNUAL  PAYMENTS  OCCURt  JUL93  THROCXS  JUL17 


jPAYl 

BIST  1 

NAT  O  1 

M  Ct  R  1 

R  /  R  1  OTHER  1 

1 

11 

7201.1 

71038.! 

132772. 1 

0.1 

0.1 

1 

21 

6889. 1 

68971.1 

126933.1 

0.1 

0. 1 

1 

31 

6571. 1 

66121. 1 

121351.1 

0. 1 

0. 1 

1 

41 

6280. 1 

63214. 1 

116014.1 

0.1 

0. 1 

1 

SI 

6010.1 

60935.1 

110912.1 

7765.1 

0. 1 

1 

61 

5781.1 

59133.1 

106034.1 

0.1 

0.1 

1 

71 

5646.1 

59492. 1 

101371. 1 

0.1 

0. 1 

1 

81 

5549.1 

60814.1 

96913.1 

0.1 

0.1 

1 

91 

5469.1 

62668.1 

92651. 1 

0. 1 

0.1 

1 

101 

5413 . 1 

65631.1 

88577 . 1 

53478. 1 

0. 1 

1 

111 

5356.1 

67682.1 

84681.1 

o.t 

0.| 

1 

121 

5292.1 

68378. 1 

80957.1 

0.1 

0. 1 

1 

131 

5225.1 

69845. 1 

77397.1 

0.1 

0. 1 

1 

141 

5131. 1 

70635. 1 

73993.1 

0.1 

0.  1 

1 

151 

5019.1 

70941. 1 

70739.1 

0.1 

0. 1 

1 

161 

4884.1 

70175.1 

67629 . 1 

0. 1 

0.  1 

1 

171 

4736. 1 

68457 . 1 

64654.1 

22684.1 

0.1 

1 

181 

4573 . 1 

67536. 1 

61811. 1 

3276.1 

0. 1 

1 

191 

4430.1 

65866. 1 

59093.1 

23324.1 

0.1 

1 

201 

4315.1 

64152. 1 

56494. 1 

835427. 1 

0. 1 

1 

211 

4207 . 1 

62550. 1 

54010. 1 

0.1 

0.1 

1 

221 

4092.1 

60840. 1 

51634.1 

0.1 

0. 1 

1 

231 

3976. 1 

59119.1 

49364.1 

10824. 1 

0.1 

1 

241 

3847. 1 

57205.1 

47193 . 1 

0.1 

0.1 

1 

251 

3725.1 

55380.1 

45117. 1 

0.1 

0.1 

1***1  129616.11616778.1 

2038296.1 

956777 . 1 

0.1 

*NET  PW  EQUIVALENTS  ON  MAY92;  IN  10**0  DOLLARS;  IN  CONSTANT  MAY92  DOLLARS 
*EMERGY  ESCALATION  RATES  FROM  NIST  HANDBOOK  135  SUPPLEMENT  DATED  OCT  91 


A33 


1942  1  20  duffl(io)  24’r 


Taut  m  (CoMl'd) 


Lin  CYCLI  COST  MALYSIS  SlOCVt  TDCMI5 

LOCZO  l.OCS  QATB/TlMKi  05-14-92  15 i 53 t 27 

PKOJKT  NO.,  ry,  6  TITLSi  FY  1992  BOILDZNO  858 
INSTMLLXTION  8  LOCATION:  FORT  CAMnSLL  KBNTOCKY 
OniGN  FRATDRBt 

ALT.  ID.  At  TrtLB:  STATUS  QUO 
NMMt  OP  EOSIGNBR: 


BASIC  ZNPOT  DATA  StMCARY 


CRITSRIA  RBFIRBNCBtTri-Saxvic*  MOA  for  Boon  Anal/LCC  (Bnorgy) 
DISCOONT  RATS:  4.6% 

KKY  PROJBCT-CALBNDAR  INPORMATICRI 


DATS  OP  STUDY  (DOS)  MAY  92 
MIDPOINT  OP  CONSTRUCTICRl  (MPC)  JUN  92 
BEMBPICIAL  OCCUPANCY  DATE  (BOD)  JAM  93 
ANALYSIS  END  DATE  (ABD)  JAN  18 


91 

» 

1 

s 

1 

EQUrVALBMT 

1 

s 

1 

1 

COST  /  BENEFIT 

1  COST 

1 

UNIFORM 

1  TIMB(S) 

1 

1 

1 

1 

DIFFERENTIAL 

1 

1 

1 

nSCRIPTICEl 

1  IN  DOS  $ 

1 

ESCALATION 

1  COST  INCURRED 1 

1 

1 

1 

RATE 

1 

1 

1 ($  X  10**0) 

1 

(%  PER  YEAR) 

1 

SI 

ssss 1 ssssssassss 

I 

INVESTMENT  COSTS 

1  .0 

1 

.00 

1  JUN  92 

1 

1 

DISTILLATE  OIL 

1  13029.0 

1 

1.58 

1  JUL93-JUL17 

1 

1 

NATURAL  OAS 

1  128088.6 

1 

3.64 

1  JUL93-JUL17 

1 

1 

MAIMT  LABOR 

1  94000.0 

1 

.00 

1  JUL93-JUL17 

1 

1 

MAINT  SBRV 

1  6333.0 

1 

.00 

1  JUL93-JUL17 

1 

1 

MAIMT  SUPPLY 

1  46864.0 

1 

.00 

1  JUL93-JUL17 

1 

1 

MAIMT  UTIL 

1  31665.0 

1 

.00 

1  JUL93-JUL17 

1 

1 

INIUMCTL 

1  10000.0 

1 

.00 

1  JAN  06 

1 

1 

PTBOILBR 

1  1200000.0 

1 

.00 

1  JAN  11 

1 

1 

PTBURMER 

1  100000.0 

1 

.00 

1  JAN  11 

1 

1 

RELVALVB 

1  3400.0 

1 

.00 

1  JAM  10 

1 

1 

RELVALVB 

1  4300.0 

1 

.00 

1  JAN  10 

1 

1 

PUMPSIMPLBX 

1  12000.0 

1 

.00 

1  JAM  06 

1 

1 

TAMKPOLY 

1  800.0 

1 

.00 

1  JAM  06 

1 

1 

DAMPACT 

1  2000.0 

1 

.00 

1  JAM  16 

1 

1 

PLAMBSAPB 

1  20000.0 

1 

.00 

1  JAN  16 

1 

1 

02TRIM 

1  20000.0 

1 

.00 

1  JAN  16 

1 

1 

AIRCOMPRECIP 

1  20000.0 

1 

.00 

1  JAN  10 

1 

1 

CQMDPimP 

1  4000.0 

1 

.00 

1  JAN  06 

1 

1 

FBB3PUMP 

1  28000.0 

1 

.00 

1  JAN  16 

1 

1 

FNPIPINGVAL 

1  2226.0 

1 

.00 

1  JAN  06 

1 

1 

NAGPIPEBBLOW 

1  23.0 

1 

.00 

1  JAN  11 

1 

1 

OILPIPEBELON 

1  25.0 

1 

.00 

1  JAN  11 

1 

1 

PIMP 

1  2600.0 

1 

.00 

1  JAN  11 

1 

1 

SI 

SZSOFT 

1  135000.0 

ssssssssssssssaa 

1 

s 

.00 

ssssssssssssas 

1  JAN  11 

ssssssssssssssa 

1 

s 
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LCCZD  1.065  DATt/TZMIt  05-14-92  15:53:27 

PMJICT  NO..  Fy.  6  TnU:  VY  1992  BOXLDINS  858 

INSTALLATION  A  LOCATION:  FONT  CAMPBELL  KENTOCKY 

DBSION  FEAlOREt 

ALT.  ID.  A;  TITLE:  STATUS 

NAME  OF  DESIONER: 


BASIC  IMPtTT  DATA  SUMtARY 


OTHER  KEY  INPUT  DATA 

LOCATION  -  KENTUCKY  CENSUS  RBOION:  3 

RATES  FOR  INDUSTRIAL  SECTOR.  TABLES  FROM  OCT  91 


ENERGY  USAGE:  10**6  BTUS  ELECTRIC  DEMAND:  10**0  DOLLARS 

ENERGY  TYPE  $/MBTU  AMOUNT  ELECT.  DEMAND  PROJECTED  DATES 
DIST  4.04  3225.0  JAN93-JAN18 

NAT  O  2.99  42839.0  JAN93-JAN18 
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liCCXO  1.065  DATI/TXMI:  05-14-92  15:53:27 

niOJKT  NO..  FY.  6  TITU:  FY  1992  BOILDIMS  858 

UmKLLknm  U  location:  fort  CAMPBELL  xEimxacY 
DBSXQN  yKJkTPMtt 

ALT.  ZD.  A;  TITLE:  STATUS  QUO 
NAME  OF  DESIOMBR: 


LIFE  CYCLE  COST  TOTALS* 


INITIAL  INVESTMENT  COSTS  0. 


BNBRC3Y  COSTS: 

DISTILLATE  OIL 
NATURAL  OAS 

TOTAL  ENERGY  COSTS 


RECURRINO  MLR/CUSTODIAL  COSTS  2605513. 
MAJOR  REPAIR/REPLACEMENT  COSTS  673316. 
OTHER  06M  COSTS  &  MCRIETARY  BENEFITS  0. 
DISPOSAL  COSTS/RETENTION  VALUE  0. 


LCC  OF  ALL  COSTS/BENEFITS  (NET  PW)  6301749. 


*NBT  PW  EQUIVALENTS  ON  MAY92;  IN  10**0  DOLLARS;  IN  CONSTANT  MAY92  DOLLARS 
*ENERGY  ESCALATION  RATES  FRCBf  NIST  HANDBOOK  135  SUPPLOIENT  DATED  OCT  91 


224376. 

2798544. 

3022920. 


A38 


TiMt  17k  (CMt'd) 


LCCZO  1.0C5  OAn/TXMB:  05-14-92  15:53:27 

MOJKT  MO. .  FY,  4  TITLE:  FY  1992  BUXLDIMS  858 

XMSTALIATXOM  6  LOCATI(»(:  FORT  CAMFBBLL  KEMTOCaCY 
MSIQN  FSMTORB: 

ALT.  10.  A;  TITLE:  STATUS  QUO 
MAMS  or  l»8iaNSR: 


YBAR-By-YBAR  BRBAXOOHN  OF  LIFB  CYCLE  COSTS* 


DOLLARS  IN  10**0 

UNBFICIAL  OCCUPANCY  DATE:  JAN93 

ANNUAL  PAYMENTS  OCCUR:  JUL93  THRCHXffl  JUL17 


IPAYI 

DIST  1 

NAT  a  1 

M  &  R  1 

R  7  R  7 

OTHER  1 

{-•-I 

SBtaisxsiis  1 

KasssssB  1  as 

S8SSSS8 1 

1  11 

12465. i 

122963 . i 

169719.1 

0.1 

0.  1 

1  21 

11926. 1 

119384. 1 

162255. 1 

0. 1 

0. 1 

1  3| 

11374. 1 

114452. 1 

155120. 1 

0.1 

0.1 

I  41 

10872. 1 

109419. 1 

148298. 1 

0. 1 

0.  1 

1  51 

10403. 1 

105474. 1 

141777 . 1 

0.1 

0.1 

1  61 

10008.  1 

102356. 1 

135542. I 

0.1 

0.  1 

1  71 

9773 . 1 

102976. 1 

129581. 1 

0. 1 

0.  1 

1  81 

9605.1 

105265.1 

123882.1 

0.1 

0.1 

i  91 

9467. 1 

108475. 1 

118434.1 

0.1 

0.  1 

1  lot 

9370. 1 

113603.1 

113226.1 

0.1 

0.  1 

1  111 

9272.1 

117153.1 

108247.1 

0.| 

0.1 

1  121 

9161.1 

118358.1 

103486. 1 

0. 1 

0.  1 

1  131 

9044. I 

120897.1 

98935.1 

0.1 

0.1 

1  141 

8883 . 1 

122265. 1 

94584.1 

15698.1 

0.  1 

1  151 

8688. 1 

122795. 1 

90425. 1 

0. 1 

0.  1 

1  161 

8455. 1 

121469.1 

86448.1 

0. 1 

0.1 

1  171 

8199.  1 

118495. 1 

82646. 1 

0.1 

0.1 

1  181 

7917. 1 

116901. 1 

79012.1 

12515. 1 

0.1 

1  191 

7668. 1 

114010. f 

75537. 1 

620957.1 

0.  1 

1  201 

7469.1 

111044.1 

72215. 1 

0.1 

0.  1 

1  211 

7282. 1 

108270.1 

69039.1 

0.1 

0.  1 

1  221 

7083 . 1 

105311. 1 

66003.1 

0. 1 

0. 1 

1  231 

6883 . 1 

102332. 1 

63101.1 

0. 1 

0.  1 

1  241 

6660 . 1 

99018. 1 

60326.1 

24146. 1 

0.1 

1  251 

6447 . 1 

95859.1 

57673.1 

0.1 

0.  1 

|S3S| 

saBSssssss  1 

SSSSSSaSEB  1 

sssasssss  1 

ssssssss 1 s 

SSSSSSS 1 

1***1 

224376. 1 

2798544. 1 

2605513.1 

673316. 1 

0.  1 

*NET  PN  EQUIVALENTS  ON  MAY92;  IN  10**0  DOLLARS;  IN  CONSTANT  MAY92  DOLLARS 
•energy  ESCALATION  RATES  FRCM  NIST  HANDBOOK  135  SUPPLEMENT  DATED  OCT  91 
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TaMilt 


CHFECON  Em  E— »■  fcr  Fl»t  CamfktM,  IMg.  7m 


(NtwPlMt) 

BoBcr 

S/MBta 

i/iusm 

KSINV. 

KSFVtSL 

KSLCC 

LCC/R 

GAS 

21/21/21 

12.631 

4400 

17161 

28894 

100 

#2  OIL 

21/21/21 

12^16 

14.603 

4400 

21677 

33410 

116 

«6  0IL 

21/21/21 

12.680 

13.161 

4400 

22947 

34680 

120 

STOKER 

1S/2S/2S/2S 

24347 

29.109 

33693 

9360 

66387 

230 

CWS 

13/23/32/32 

20.018 

23.933 

24269 

13190 

37211 

198 

COM 

13/26/26/26 

20.916 

23.007 

20S67 

20198 

59Tti 

207 

FBC 

12/23/29/29 

24:023 

28.721 

33204 

10837 

63699 

227 

PILE  PREFIX:  PCBl  1®  12J  L 

PMCR:  63  L  FUEL>NG.FS2 


AVE  MON.  LOAD:  21  M 
CHPil  2@23.1L 
FUEL  :=  NG.FS2 


AGE  »  19S8 
L»(Ki  STEAM/HR) 
MKMBTU/HR) 


AGE  -  1983 


Table  19 

CHPECON  Ran  Rcnlto  Ibr  Fort  Ca^bcR  BUg.  7008 


Tcchaotagy 


(NewPbut) 

BaBer 

S/MBta 

$/K45TM 

KSINV. 

KSFUEL 

KSLCC 

LCC/R 

39/39/39 

8.933 

10.680 

3493 

30833 

44209 

100 

«2  0IL 

39/39/39 

10J84 

12.634 

3493 

39006 

32381 

118 

«6  01L 

39/39/39 

11.049 

13.210 

3493 

41303 

54679 

124 

STOKER 

26/43/43/43 

16.817 

20.106 

42349 

13622 

83224 

188 

CWS 

23/43/38/58 

14.684 

17.336 

31094 

23139 

75940 

172 

COM 

28/47/47/47 

13.628 

18.683 

23296 

33343 

80823 

183 

FBC 

21/42/53/53 

17.108 

20.433 

39993 

19198 

84667 

192 

PILEPREFDC:  PCB2 

PMCR:  113  L 

AVE  M(»4.  LOAD:  38  M 

CHP  «2  1®  13  L 

FUEL  *  NG,FS2 

AGE  -  1976 

L  « (K«  STEAM/HR) 

M  s  (MBTU/HR) 
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TakteM 


CoitSMMWvlljAaa^tor 
a  Ga»Vi2  OU-nnd  Boiler  Ptel 


Cantral  Haating  Plant  Economica  Evaluation  —  Sensitivity  Analysis  Page  1 

File:  PCB  Type:  New  plant  (NP)  04/29/92 

Desc:  PORT  CAMPBELL 
Tech:  Gas  /  Oil  Fired  Boiler 

****************************************************************************** 
Base  and  Plemt  Information 


State:  KY  -  Kentucky  Base  DOE  Region:  3 

PUCR:  248,000  Ib/hr  ste-ua  Number  of  boilers:  3 

Height  of  the  plant:  40  ft 
Building  area:  9000  sq  ft 
Plant  area:  1.97  acres 

Facility  Parameters 

*******4r******************«*******'******************************************** 

Capital  Equipment  Escalation  Factor:  1.045  (4771.57/1991) 

Non-Labor  Operation  &  Maintenemce  Escalation  Factor:  1.106  (  947.10/1991) 
Operation  &  Maintenemce  LeQx>r  Escalation  Factor:  1.061  (4386.55/1991) 
Construction  Ledx>r  Escalation  Factor:  1.030  (  272.70/1991) 

Annual  electricity  usage:  1,107,534  kW-hr 

1991  cost  for  distillate:  0.631  $/gallon 
1991  cost  for  residual:  0.400  $/gallon 
1991  cost  for  natural  gas:  2.722  $/million  Btu 
1991  cost  for  electricity:  0.053  $/kW-hr 

Annual  Facility  Output:  504,528  thousand  lb  steam 
Annual  #6  Fuel  Oil  Usage:  4,419  10‘'3  gal 
Heating  plant  efficiency:  87.8%  #6  fuel  oil 
Year  of  Study:  1991 
Years  of  Operation:  1995  -  2019 

Facility  Capital  Costs 


Equipment 

Cost 

Boiler: 

$ 

1,659,820 

Building/service : 

$ 

1,375,970 

Feedwtr  pmps: 

$ 

30,866 

Cond  strg  tnk: 

$ 

8,326 

Oil  day  strg  pop; 

$ 

5,015 

Oil  day  strg  temks: 

$ 

22,024 

Oil  xfr  E»>ps: 

$ 

6,425 

Cont  bldn  tnk: 

$ 

1,170 

C(»qpressor : 

$ 

24,453 

Rail: 

$ 

22,202 

Site  improvements: 

$ 

234,040 

Elec  substation: 

S 

71,047 

Piping : 

$ 

1,113,824 

Direct  costs: 

$ 

2,445,479 

Equipment 

Cost 

Stack: 

$ 

32,911 

Water  trtmnt: 

$ 

909,326 

Cond  xfr  pops: 

$ 

31,970 

Oil  (long)  storage: 

$ 

338,767 

Oil  heaters: 

$ 

8,828 

Oil  unload  punps: 

S 

13,791 

Fire  protection: 

$ 

52,241 

Intr  bldn  tnk: 

$ 

1,170 

Car  puller: 

$ 

20,896 

Site  preparation: 

$ 

5,145 

Mobile  equipment: 

$ 

40,748 

Electrical : 

$ 

196,557 

Instrumentation : 

$ 

411,834 

A41 


Central  Haating  Plant  Econonica  Evaluation  —  Sansitivity  Analysis  Page  2 

Fila:  FCB  Typa:  Haw  plant  (NP)  04/29/92 

Dasc:  FORT  CAMPBELL 
Tach:  Gas  /  Oil  Firad  Boilar 


Facility  Capital  Costs,  cont 


Plant  installed  cost:  $  10,005,382 

Facility  Annual  O  &  M  and  Energy  Costs 


Operating  staff:  11 

Annual  Labor  Costs:  $  463,732 

Annual  Year  Non-Labor  O  Si  M  Costs  :  $  636,375 

1995  #6  fuel  oil  costs  :  $  2,375,110 

1995  Auxiliary  Energy  Costs  :  $  58,831 

-*«********<«r*«********«*«**«****«*«*4P*««**#*****************#*«**#****«******** 

Periodic  Major  Mainten2mce  Cost  Simoroary 

****************************************************************************** 


Time  Interval  Cost 


Time  Interval  Cost 


3  years  $  30,000 
10  years  $  380,276 
18  years  $  12,788 


5  years  $  6,545 
15  years  $  111,936 
20  years  $  14,981 


Facility  Life  Cycle  Cost  Summary 


Analysis  using  #6  fuel  oil  as  primary  fuel 
+  PV  'Adjusted'  Investment  Costs 

*  PV  Energy  Transportation  Costs 
-«■  PV  Annually  Recurring  O&M  Costs 

*  PV  Non- Annually  Recurring  Repair  &  Replacement 
+  PV  Disposal  Cost  of  Existing  System 

+  PV  Disposal  Cost  of  New/Retrofit  Facility 


$  8,717,534 
$  46,049,710 
$  8,038,518 
$  533,848 
$  0 
$  0 


Total  Life  Cycle  Cost  (1991) 


=  $  63,339,610 


Levelized  Cost  of  Service  (1995  start)  =  8.6855  $/MMBtu 

Levelized  Cost  of  Service  (1995  start)  =  10.384  $/1000  lb  steam 


Sensitivity  Analysis 


===  Primary  fuel  initial  cost  variation  === 


Chemge  PV  Primary  Fuel 

50%  22,623,314 

60%  27,147,976 


Life  Cycle  Cost  LCS,$/10001b  steeun 
40,716,296  6.675 

45,240,959  7.417 


A42 
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Central  Haating  Plant  Bconcxaics  Evaluation  —  Sansitivity  Analysis  Page  3 

File:  FCB  Type:  New  plant  (NP)  04/29/92 

Dasc:  FORT  CAMPBELL 
Tech:  Gas  /  Oil  Fired  Boiler 


***************************** 

Sensitivity  Analysis,  cont 


80% 

36,197,302 

54,290,285 

8.900 

90% 

40,721,965 

58,814,948 

9.642 

100% 

45,246,628 

63,339,610 

10.384 

110% 

49,771,290 

67,864,273 

11.126 

120% 

54,295,953 

72,388,936 

11.868 

130% 

58,820,616 

76,913,599 

12.609 

140% 

63,345,279 

81,438,262 

13.351 

150% 

67,869,942 

85,962,925 

14.093 

s=s  Primary  fuel  escalation  rate  variation  === 

Change 

PV  Primary  Fuel 

Life  Cycle  Cost 

LCS,$/10001b  steam 

-3% 

32,119,095 

50,212,078 

8.232 

-2% 

35,870,371 

53,963,354 

8.847 

-1% 

40,211,168 

58,304,151 

9.558 

0% 

45,246,628 

63,339,610 

10.384 

1% 

51,101,477 

69,194,460 

11.344 

2% 

57,923,694 

76,016,677 

12.462 

3% 

65,888,844 

83,981,826 

13.768 

4% 

75,205,203 

93,298,186 

15.296 

5% 

86,119,823 

104,212,805 

17.085 

6% 

98,925,680 

117,018,663 

19.184 

==*  Auxiliary 

energy  cost  variation  =3«» 

Change 

PV 

Auxiliairy  Energy 

Life  Cycle  Cost 

LCS,$/10001b  steeun 

80% 

642,465 

63,178,994 

10.358 

90% 

722,773 

63,259,302 

10.371 

100% 

803,081 

63,339,610 

10.384 

110% 

883,390 

63,419,919 

10.397 

120% 

963,698 

63,500,227 

10.410 

===  O&M  labor 

cost  variation  === 

Change 

PV  O&M  Labor 

Life  Cycle  Cost 

LCS,$/10001b  steeun 

80% 

4,695,839 

62,165,650 

10.191 

90% 

5,282,819 

62,752,630 

10.288 

100% 

5,869,799 

63,339,610 

10.384 

110% 

6,456,779 

63,926,590 

10.480 

120% 

7,043,759 

64,513,570 

10.576 

===  0«iM  non- labor 

cost  variation  ==* 

Change 

PV  O&M-  Non-Labor 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

1,734,974 

62,905,867 

10.313 

90% 

1,951,846 

63,122,739 

10.348 

100% 

2,168,718 

63,339,610 

10.384 

110% 

2,385,590 

63,556,482 

10.419 
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central  Haating  Plant  Beonoaiics  evaluation  —  Sanaitivity  Analysis  Paga  4 

Fila:  FCB  Typa:  Naw  plant  (NP)  04/29/92 

Dasc:  FORT  CAMPBELL 
Tach:  Gas  /  Oil  Firad  Boilar 


Sensitivity  Analysis,  cont 


sss  Rapair/raplace  cost  variation  sss 

Changa 

PV  Repair/Replace 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

427,078 

63,232,841 

10.366  . 

90% 

480,463 

63,286,226 

10.375 

100% 

533,848 

63,339,610 

10.384 

110% 

587,233 

63,392,995 

10.393 

120% 

640,618 

63,446,380 

10.401 

sss  Initial  cost  variation  s=s 

Changa 

PV  Initial  Cost 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

6,974,027 

61,388,790 

10.064 

90% 

7,845,780 

62,364,200 

10.224 

100% 

8,717,534 

63,339,610 

10.384 

110% 

9,589,287 

64,315,021 

10.544 

120% 

10,461,041 

65,290,431 

10.704 

sss  Existing  salvage  value  variation  sa= 

Change 

PV  Existing  Salvage 

Life  Cycle  Cost 

LCS,$/10001b  steam 

Existing  plant  salvage  values  specified  is  0. 

Variation  of  value  is  unnecessary 

.  Analysis  skipped. 

s=s  New  salvage  value  variation  s== 

Change 

PV  New  Salvage 

Life  Cycle  Cost 

LCS,$/10001b  steam 

-15% 

-238,027 

63,577,638 

10.423 

-10% 

-158,684 

63,498,295 

10.410 

-5% 

-79,342 

63,418,953 

10.397 

0% 

0 

63,339,610 

10.384 

5% 

79,342 

63,260,268 

10.371 

10% 

158,684 

63,180,926 

10.358 

15% 

238,027 

63,101,583 

10.345 

ssa  Discount 

rate  variation  =s= 

Change 

Life  Cycle  Cost  LCS, 

$/10001b  steam 

0.0% 

123,547,118 

20.255 

0.7% 

110,712,626 

18.151 

1.7% 

95,258,973 

15.617 

2.7% 

82,563,411 

13.536 

3.7% 

72,068,750 

11.815 

4.7% 

63,339,610 

10.384 

5.7% 

56,034,200 

9.186 

6.7% 

49,882,942 

8.178 

7.7% 

44,672,220 

7.323 

8.7% 

40,231,975 

6.595 
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C«ntr«l  HMting  Plant  Econonics  Evaluation  —  Sansitivity  Analysis  Paga  5 

Pila:  FCB  ^pa:  Naw  plant  (NP)  04/29/92 

Dasc:  FORT  CAMPBELL 
Tach:  Gas  /  Oil  Firad  Boilar 


Sansitivity  Analysis,  cont 


10.7% 

11.7% 

12.0% 

.^mt  Ufa 

33,145.571 

30,301,894 

29,522,925 

variation  sss 

5.434 

4.967 

4.840 

Chemga 

Lifa  Cycla  Cost . 

LCS,$/10001b  si 

10  yr 

34,427,574 

10.465 

11  yr 

36,763,053 

10.375 

12  yr 

39,059,039 

10.319 

13  yr 

41,280,910 

10.278 

14  yr 

43,437,935 

10.252 

15  yr 

45,598,452 

10.252 

16  yr 

47,634,079 

10.246 

17  yr 

49,601,623 

10.245 

18  yr 

51,523,849 

10.253 

19  yr 

53,369,701 

10.262 

20  yr 

55,296,760 

10.301 

21  yr 

57,029,348 

10.316 

22  yr 

58,689,452 

10.331 

23  yr 

60,292,720 

10.347 

24  yr 

61,846,207 

10.365 

25  yr 

63,339,610 

10.384 
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Cantral  Heating  Plant  Economics  Evalviation  —  Sensitivity  Analysis  Page  1 

File:  FCB6  New  plant  (NP)  05/04/92 

Desc:  FORT  CAMPBELL 
Tech:  Gas  /  Oil  Fired  Boiler  . 


Base  and  Plemt  Information 

State:  KY  -  Kentucky  Base  DOE  Region:  3 

PMCR:  188,000  Ib/hr  staeuB  NUmber  of  boilers:  3 

Height  of  the  plant:  40  ft 
Building  area:  7500  sq  ft 
Plant  area:  1.66  acres 


Facility  Parameters 

****************************************************************************** 

Capital  Equipment  Escalation  Factor:  1.045  (4771.57/1991) 

Non-L^Q^or  Operation  &  Maintenance  Escalation  Factor:  1.106  (  947.10/1991) 
Operation  &  Maintenance  L^dx>r  Escalation  Factor:  1.061  (4386.55/1991) 
Construction  Labor  Escalation  Factor:  1.030  (  272.70/1991) 

Annual  electricity  usage:  1,090,986  kW-hr 

1991  cost  for  distillate:  0.631  $/gallon 
1991  cost  for  residual:  0.400  $/gallon 
1991  cost  for  natural  gas:  2.722  $/million  Btu 
1991  cost  for  electricity:  0.053  $/kW-hr 

Annual  Facility  Output:  504,528  thousand  lb  steeun 
Annual  #6  Fuel  Oil  Usage:  4,419  lO^'S  gal 
Heating  plant  efficiency:  87.8%  #6  fuel  oil 
Year  of  Study:  1991 
Years  of  Operation:  1995  -  2019 

***#«***«******1^*******4l>**<***'*****W«*-***«******#*dr*1%<******^****************«** 

Facility  Capital  Costs 


Equipment 

Cost 

Boiler: 

$ 

1,394,832 

Bui Iding/ service : 

S 

1,139,387 

Feedwtr  pn^s: 

$ 

25,260 

Cond  strg  tnk: 

$ 

7,177 

Oil  day  strg 

$ 

5,015 

Oil  day  strg  tanks: 

$ 

19,147 

Oil  xfr  pmps: 

$ 

5,642 

Cont  bldn  tnk: 

$ 

1,013 

Compressor : 

$ 

24,453 

Rail: 

$ 

11,101 

Site  improvements: 

$ 

202,695 

Elec  substation: 

$ 

65,348 

Piping: 

$ 

936,393 

Direct  costs: 

$ 

2,017,766 

Equipment 

Cost 

Stack: 

$ 

32,911 

Water  trtmnt: 

S 

638,409 

Cond  xfr  pmps: 

$ 

25,078 

Oil  (long)  storage: 

$ 

275,721 

Oil  heaters: 

$ 

7,261 

Oil  unload  pumps: 

S 

13,791 

Fire  protection: 

$ 

41,792 

Intr  bldn  tnk: 

$ 

1,013 

Car  puller: 

$ 

20,896 

Site  preparation: 

$ 

4,336 

Mobile  equipment: 

$ 

40,748 

Electrical: 

$ 

165,245 

Instrumentation : 

$ 

346,229 

A46 


TbUb  21  (CMt’d) 


==ss  Primary  fuel  Initial  cost  variation  s== 


Clumge  PV  Primary  Fuel  Life  Cycle  Cost  LCS,$/10001b  steam 

50%  23,283,222  39,869,342  6.355 

60%  27,939,866  44,525,987  7.097 
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C«ntral  Baatlaa  Plant  Bconeaics  Evaluation  —  Sansitivity  Analysia  Pag#  3 

Plla:  FCB6  lypa:  Naw  plant  (MP)  05/04/92 

Dasc:  POST  CAMPBELL 
Tach:  Gaa  /  Oil  Firad  Boilar 


Sansitivity  Analysis,  cont 


80% 

37,253,155 

53,839,276 

8.582 

90% 

41,909,799 

58,495,920 

9.324 

100% 

46,566,444 

63,152,565 

10.066 

110% 

51,223,088 

67,809,209 

10.808 

120% 

55,879,733 

72,465,853 

11.551 

130% 

60,536,377 

77,122,498 

12.293 

140% 

65,193,021 

81,779,142 

13.035 

150% 

69,849,666 

86,435,787 

13.777 

ss« 

Priaary  fual  ascalation  rata  variation 

Changa 

PV  Prinary  Fual 

Life  Cycle  Cost 

LCS,$/10001b  steam 

-3% 

32,964,116 

49,550,236 

7.898 

-2% 

36,847,862 

53,433,983 

8.517 

-1% 

41,345,360 

57,931,480 

9.234 

0% 

46,566,444 

63,152,565 

10.066 

1% 

52,641,459 

69,227,579 

11.034 

2% 

59,725,098 

76,311,219 

12.164 

3% 

68,000,951 

84,587,072 

13.483 

4% 

77,686,882 

94,273,003 

15.027 

5% 

89,041,388 

105,627,509 

16.837 

6% 

102,371,106 

118,957,227 

18.961 

«ss 

Auxiliary  anargy  cost  variation  sss 

Changa 

PV  Auxiliary  Energy 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

650,028 

62,990,057 

10.040 

90% 

731,281 

63,071,311 

10.053 

100% 

812,535 

63,152,565 

10.066 

110% 

893,788 

63,233,818 

10.079 

120% 

975,042 

63,315,072 

10.092 

O&M  l2Jx>r 

cost  variation  ==s 

Ch^ulge 

PV  O&M  Labor 

Life  Cycle  Cost 

LCS,  $/10001b  steaun 

80% 

4,820,558 

61,947,425 

9.874 

90% 

5,423,128 

62,549,995 

9.970 

100% 

6,025,698 

63,152,565 

10.066 

110% 

6,628,268 

63,755,134 

10.162 

120% 

7,230,838 

64,357,704 

10.258 

O&M  non-labor  cost  variation  s== 

ChMga 

PV  O&M  Non-Labor 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

1,708,929 

62,725,332 

9.998 

90% 

1,922,545 

62,938,948 

10.032 

100% 

2,136,161 

63,152,565 

10.066 

110% 

2,349,777 

63,366,181 

10.100 
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Central  Haating  Pleuit  Econonics  Evaluation  —  Sansitivity  Analysis  Page  4 

Pila:  FCB6  Typa:  Naw  plant  (NP)  05/04/92 

Dasc:  FORT  CAMPBELL 
Tach:  Gas  /  Oil  Pirad  Boilar 


Sansitivity  Analysis,  cont 


Rapair/raplaca  cost  variation  ssa 


Change 

PV  Repair/Replace 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

343,579 

63,066,670 

10.052 

90% 

386,526 

63,109,617 

10.059 

100% 

429,474 

63,152,565 

10.066 

110% 

472,421 

63,195,512 

10.073 

120% 

515,368 

63,238,459 

10.080 

sss  Initial  cost  variation  sss 

Change 

PV  Initial  Cost 

Life  Cycle  Cost 

LCS,$/10001b  steeun 

80% 

5,745,801 

61,536,946 

9.809 

90% 

6,464,026 

62,344,755 

9.937 

100% 

7,182,251 

63,152,565 

10.066 

110% 

7,900,476 

63,960,374 

10.195 

120% 

8,618,701 

64,768,183 

10.324 

ass  Existing 

salvage  value  variation 

Change 

PV  Existing  Salvage 

Life  Cycle  Cost 

LCS,S/10001b  steam 

Existing  plemt  salvaga  values  specified  is  0. 
Variation  of  value  is  unnecessary.  Analysis  skipped. 


sss  New  salvage  value  variation  sss 


Change 

PV  New  Salvage 

Life  Cycle  Cost 

LCS,$/10001b  steam 

-15% 

-206,154 

63,358,719 

10.099 

-10% 

. -137,436 

63,290,001 

10.088 

-5% 

-68,718 

63,221,283 

10.077 

0% 

0 

63,152,565 

10.066 

5% 

68,718 

63,083,846 

10.055 

10% 

137,436 

63,015,128 

10.044 

15% 

206,154 

62,946,410 

10.033 

s=s  Discount  rata 

variation  ass 

Change 

Life  Cycle  Cost 

LCS,$/10001b  steam 

0.0% 

121,276,910 

19.331 

0.5% 

111,988,476 

17.851 

1.5% 

96,020,352 

15.305 

2.5% 

82,925,881 

13.218 

3.5% 

72,121,733 

11.496 

4.5% 

63,152,565 

10.066 

5.5% 

55,661,275 

8.872 

6.5% 

49,366,496 

7.869 

7.5% 

44,045,501 

7.020 

8.5%  39,521,155  6.299 
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C«Qtr«l  HMting  Plemt  Econonics  Evaluation  —  Sahsitivity  Analysis  Page  5 

Pile:  FCB6  TyP*:  New  plant  (NP)  05/04/92 

Oesc:  FORT  CAMPBELL 
Tech:  Gas  /  Oil  Fired  Boiler 


Sensitivity  Analysis,  cent 

10.5% 

32,324,231 

5.152 

11.5% 

29,446,442 

4.693 

12.0% 

28, 152,497 

4.487 

ssx  Plant  life 

variation  === 

Ch^u:lge 

Life  Cycle  Cost 

LCS,$/10001b  steam 

10  yr 

33,190,969 

9.914 

11  yr 

35,585,495 

9.861 

12  yr 

37,944,153 

9.835 

13  yr 

40,231,088 

9.820 

14  yr 

42,455,587 

9.816 

15  yr 

44,679,810 

9.833 

16  yr 

46,787,281 

9.844 

17  yr 

48,828,203 

9.858 

18  yr 

50,824,912 

9.879 

19  yr 

52,747,026 

9.900 

20  yr 

54,713,756 

9.941 

21  yr 

56,524,919 

9.966 

22  yr 

58,263,642 

9.990 

23  yr 

59,946,079 

10.015 

24  yr 

61,579,432 

10.041 

25  yr 

63,152,565 

10.066 
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Caat  far 

aCaamad  Stalur  PlaM 


State:  KY  -  Kentucky  Base  DOE  Region:  3 

nfCR:  188,000  Ib/hr  steeua  Number  of  boilers:  4 

Coal  code:  W193122  Distemce  from  base:  140  miles 

State:  IN  -  Indiana  DOE  Region:  2 

Coal  type:  bituminous  (properties  on  a  dry  basis) 

hhv:  12830  Btu/lb  fixed  carl^n:  52.10%  volatiles:  37.60% 
ash:  10.30%  sulfur:  2.80% 

Coal  handling  equipment  capacity:  100  tons/hr 

Coal  silo  storage  capacity:  713  tons 

^prox.  building  width:  66  feet 

Approx,  building  length:  185  feet 

Height  of  the  plant:  69  ft 

Building  area:  12267  sq  ft 

Plant  area:  1.73  acres 

****************************************************************************** 
Facility  Parameters 

*«««***«*«*««**************#***»********••'********************•************••• 

Capital  Equipment  Escalation  Factor:  1.045  (4771.57/1991) 

Non-Labor  Operation  &  Hainteneuice  Escalation  Factor:  1.106  (  947.10/1991) 
Operation  &  Maintenemce  Labor  Escalation  Factor:  1.061  (4386.55/1991) 
Construction  Labor  Escalation  Factor:  1.030  (  272.70/1991) 

Annual  diesel/distillate  fuel  usage:  16,752  gallons 
Annual  electricity  usage:  3,722,308  kW-hr 
Annual  lime  usage:  2,878  tons 

1991  cost  for  coal:  1.534  $/MMBtu 
1991  cost  for  distillate:  0.631  $/gallon 
1991  cost  for  electricity:  0.053  $/kW-hr 

Annual  Facility  Output:  504,528  thousand  lb  steam 
Annual  Coal  Usage:  26,568  tons  (dry)  /  28,853  tons  (wet) 

Heating  pleuit  efficiency:  84% 

Year  of  Study:  1991 

Years  of  Operation:  1995  -  2019 


Facility  Installed  Capital  Costs 


Equipment  Cost  Equipment  Cost 


Boiler:  $  12,453,778  Coal  Handling:  $  5,835,423 

Ash  Handling:  $  3,104,084  Mechncl  Collector:  $  165,316 
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Cmtral  R«*tlii0  Plant  Bconoadca  Evaluation  —  Sansitivity  Analysis  Paga  2 
Fila:  FCBC  ^pa:  Itaw  plant  (NP)  05/04/92 
Dase:  PORT  CAMPBELL 

Tach:  IXnqp  Grata  Spraadar  Stokar,  w/  fly  ash  rainjaction 


Facility  Installad  Capital  Costs,  cont 


Watar  Traatmant 
Air  Conprassor: 
Piping/Stack: 
Building  Costs: 


$  1,094,858 
$  87,327 
$  4,581,222 
$  6,232,328 


Punps: 

Wasta  Watar  Trtmnt 
Elactrical  System: 
Direct  costs: 


$  243,908 
$  126,806 
$  1,775,832 
$  13,645,671 


Plant  installad  cost:  $  58,804,507 


Facility  Annual  O  6  M  and  Energy  Costs 


Operating  staff:  27 
Annual  Labor  Costs:  $  1,123,756 
First  Year  Non-Labor  O  &  M  Costa 
Axmual  Year  Non-Labor  0  &  M  Costs 
1995  Coal  Costs  (incl  transport) 
1995  Auxiliary  Energy  Costs 


$  1,880,194 
$  2,252,342 
$  1,253,165 
$  210,604 


*******************************  intini*int  ********************************* ******* 

Periodic  Major  Maintenance  Cost  Sxisnary 


Tima  Interval  Cost 


Time  Interval  Cost 


3  years 
7  years 
10  years 
15  years 
20  years 


$  110,659 
$  110,032 
$  703,809 
$  13,894 
$  710,697 


5  years 
8  years 
12  years 
18  years 


$  102,452 
$  293,999 
$  56,841 
$  20,058 


Facility  Life  Cycle  Cost  Sumnary 


PV  'Adjusted'  Investment  Costs 
PV  Energy  -f  Transportation  Costs 
PV  Annually  Recurring  O&M  Costs 
■¥  PV  Non-Annually  Recurring  Repair  &  Replacement 
PV  Disposal  Cost  of  Existing  System 
+  PV  Disposal  Cost  of  New/Retrofit  Facility 


S  S  51,530,190 
s  $  21,016,342 
s  $  28,954,663 
=  S  2,222,765 
*  $  0 
=  S  0 


Total  Life  Cycle  Cost  (1991) 


=  $  103,723,962 


Levelized  Cost  of  Service  (1995  start) 


=  13.828  $/MMBtu 
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Cantral  RMting  Plant  Bconagtics  Evaluation  —  Sansitivity  Analysis  Paga  3 
Fila:  FCBC  Typa:  Naw  plant  (NP)  05/04/92 
Oasc:  FORT  CAMPNOiL 

Tach:  Duaqp  Grata  Spraadar  Stokar,  w/  fly  ash  rainjaction 


Sansitivity  Analysis 


ass  Prinary  fual  initial  cost  variation  sss 


Changa 

PV  Primary  Fual 

Lifa  Cycla  Cost 

LCS,$/10001b  steam 

50% 

9,009,308 

94,714,654 

15.097 

60% 

10,811,170 

96,516,515 

15.384 

70% 

12,613,032 

98,318,377 

15.672 

80% 

14,414,893 

100,120,239 

15.959 

90% 

16,216,755 

101,922,100 

16.246 

100% 

18,018,617 

103,723,962 

16.533 

110% 

19,820,478 

105,525,824 

16.820 

120% 

21,622,340 

107,327,686 

17.108 

130% 

23,424,202 

109,129,547 

17.395 

140% 

25,226,064 

110,931,409 

17.682 

150% 

27,027,925 

112,733,271 

17.969 

sss  Primary  fual  ascalation  rata  variation  sss 

Changa 

PV  Primary  Fual 

Life  Cycle  Cost 

LCS,$/10001b  steeun 

-3% 

13,062,520 

98,767,866 

15.743 

-2% 

14,483,961 

100,189,307 

15.970 

-1% 

16,123,144 

101,828,489 

16.231 

0% 

18,018,617 

103,723,962 

16.533 

1% 

20,216,101 

105,921,446 

16.883 

2% 

22,769,827 

108,475,172 

17.291 

3% 

25,744,126 

111,449,471 

17.765 

4% 

29,215,305 

114,920,651 

18.318 

5% 

33,273,870 

118,979,216 

18.965 

6% 

38,027,145 

123,732,490 

19.723 

sss  Auxiliary  enargy  cost  variation  sss 

Changa 

PV  Auxiliary  Enargy 

Life  Cycle  Cost 

LCS,$/10001b  steeun 

80% 

2,398,180 

103,124,417 

16.438 

90% 

2,697,952 

103,424,190 

16.485 

100% 

2,997,725 

103,723,962 

16.533 

110% 

3,297,498 

104,023,735 

16.581 

120% 

3,597,270 

104,323,507 

16.629 

sss  O&M  labor 

cost  variation  sss 

Chemga 

PV  O&M  Labor 

Life  Cycle  Cost 

LCS,$/10001b  steeun 

80% 

11,681,587 

100,803,565 

16.068 

90% 

13,141,786 

102,263,764 

16.300 

100% 

14,601,984 

103,723,962 

16.533 

110% 

16,062,183 

105,184,161 

16.766 

120% 

17,522,381 

106,644,359 

16.999 

sss  o&M  non-labor  cost  variation  s== 
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central  Haating  Plant  Economics  Evaluation  —  Ssnsitivity  Analysis  Pags  4 
Fils:  PCBC  Typs:  New  plant  (NP)  05/04/92 
Dssc:  FORT  CAMPBELL 

Tech:  Dump  Grata  Spreader  Stoker,  w/  fly  ash  reinjection 


Sensitivity  Analysis,  cont 

Change 

PV  O&M  Non-Labor 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

11,482,143 

100,853,426 

16.076 

90% 

12,917,411 

102,288,694 

16.304 

100% 

14,352,679 

103,723,962 

16.533 

110% 

15,787,947 

105,159,230 

16.762 

120% 

17,223,214 

106,594,498 

16.991 

S3=  Repair/replace  cost  variation 

Chemge 

PV  Repair/P<~place 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

1,7  8,212 

103,279,409 

16.462 

90% 

2,000,488 

103,501,686 

16.498 

100% 

2,222,765 

103,723,962 

16.533 

110% 

2,445,042 

103,946,239 

16.569 

120% 

2,667,318 

104,168,515 

16.604 

Initial  cost  variation  =ss 

Change 

PV  Initial  Cost 

Life  Cycle  Cost 

LCS,$/10001b  ste^un 

80% 

41,224,152 

91,470,671 

14.580 

90% 

46,377,171 

97,597,317 

15.557 

100% 

51,530,190 

103,723,962 

16.533 

110% 

56,683,209 

109,850,608 

17.510 

120% 

61,836,228 

115,977,253 

18.486 

===  Existing 

salvage  value  variation  =«= 

Change 

PV  Existing  Salvage 

Life  Cycle  Cost 

LCS,$/10001b  ste^un 

Existing  pleuit  salvage  values  specified  is  0 . 

Variation  of  value  is  unnecessary 

.  Analysis  skipped. 

=3=  New  salvage  value  variation  === 

Change 

PV  New  Salvage 

Life  Cycle  Cost 

LCS,$/10001b  steeun 

-15% 

-1,394,131 

105, 118,093 

16.755 

-10% 

-929,420 

104,653,383 

16.681 

-5% 

-464,710 

104,188,673 

16.607 

0% 

0 

103,723,962 

16.533 

5% 

464,710 

103,259,252 

16.459 

10% 

929,420 

102,794,542 

16.385 

15% 

1,394,131 

102,329,831 

16.311 

===  Discount 

rate  variation  === 

Change 

Life  Cycle  Cost  LCS, 

$/10001b  steeuD 

0.0% 

161,034,128 

25.669 

0.5% 

152,193,988 

24.259 

1.5% 

136,779,317 

21.802 

A54 
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Cantral  Heating  Plemt  EconOTiics  Evaluation  —  Sensitivity  Analysis  Page  5 
File:  FCBC  Type:  New  plant  (NP)  05/04/92 
Desc:  FORT  CAMPBELL 

Tech:  Dump  Grate  Spreader  Stoker,  w/  fly  ash  reinjection 


Sensitivity  Analysis,  cont 

3.5% 

112,985,027 

18.009 

4.5% 

103,723,962 

16.533 

5.5% 

95,786,505 

15.268 

6.5% 

88,931,588 

14.175 

7.5% 

82,967,545 

13.225 

8.5% 

77,741,219 

12.392 

9.5% 

73,129,595 

11.656 

10.5% 

69,033,368 

11.003 

11.5% 

65,371,960 

10.420 

12.0% 

63,683,284 

10.151 

Plant  life 

variation  === 

Change 

Life  Cycle  Cost 

LCS,$/10001b  steam 

10  yr 

78,391,926 

23.416 

11  yr 

80,478,563 

22.303 

12  yr 

82,571,218 

21.403 

13  yr 

84,500,351 

20.626 

14  yr 

86,405,609 

19.977 

15  yr 

88,286,870 

19.430 

16  yr 

90,124,913 

18.962 

17  yr 

91,770,364 

18.528 

18  yr 

93,405,064 

18.155 

19  yr 

94,927,739 

17.816 

20  yr 

96,943,797 

17.615 

21  yr 

98,429,824 

17.355 

22  yr 

99,785,712 

17.110 

23  yr 

101,090,300 

16.888 

24  yr 

102,486,189 

16.711 

25  yr 

103,723,962 

16.533 

►5 
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Ptauit 

BoOer 

Fuel 

Beaenre 

Year 

iMUUkd 

CapaeUj 

(mAr) 

luuee 

Cuartj  Uee 

Heat/Cool/ 

ProcMi/Loaeea/ 
lulenaFFwr  Geu 

4-3124 

1 

Nat  Gas 

FS6 

1972 

37850 

Y 

8 

H 

4-3124 

2 

Nat  Gas 

FS6 

1972 

37850 

Y 

8 

H 

4-3124 

3 

Nat  Gas 

FS6 

1952 

50000 

Y 

6 

H 

C-1432 

1 

Nat  Gas 

FS6 

1953 

100000 

Y 

8 

H 

C-1432 

2 

Nat  Gas 

FS6 

1953 

100000 

Y 

7 

H 

C-1432 

3 

Nat  Gas 

FS6 

1953 

100000 

Y 

7 

H 

C-7549 

1 

Nat  Gas 

PS2 

1973 

50000 

NO 

5 

H 

C.7549 

2 

Nat  Gas 

FS2 

1973 

50000 

NO 

5 

H 

D-3529 

1 

Nat  Gas 

FS6 

1965 

26000 

Y 

4 

H/C  60/40 

D-3S29 

2 

Nat  Gas 

FS6 

1965 

26000 

Y 

4- 

H/C  60/40 

D-3529 

3 

Nat  Gas 

FS6 

1965 

26000 

Y 

6 

H/C  60/40 

D-3S29 

4 

Nat  Gas 

FS6 

1969 

26000 

Y 

8 

H/C60/40 

D-3S29 

5 

Nat  Gas 

FS6 

1978 

26000 

Y 

8 

H/C  60/40 

E-2823 

1 

Nat  Gas 

FS2 

1988 

20000 

Y 

9 

H/C  60/40 

E-2823 

2 

Nat  Gas 

FS2 

1988 

20000 

Y 

9 

H/C  60/40 

N-4002 

1 

Nat  Gas 

FS6 

1985 

25000 

Y 

9 

7 

N-60Q2 

2 

Nat  Gas 

FS6 

1985 

25000 

Y 

9 

? 
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StHM  Qm  Ufi  Cyda  Cm  Aaatj/m 
fir  Fwt  Bns  Bt%  C-1432 


LIFE  CYCLB  COST  ANALYSIS 
LCCIO  1.0«5  DATE/TDCB: 

PROJECT  NO.,  PY.  &  TITLE:  PY  1992 

INSTALLATIOM  6  LOCATION;  PORT  BRAGG 
DESIGN  FEATORE: 

ALT.  ID.  A;  TITLE:  STATUS  CfUO 
NAME  OP  DESIGNER: 


STODY;  TDBRG3 
05-15-92  09:46:58 

BUILDING  C-1432 
NORTH  CAROLINA 


BASIC  INPUT  DATA  SUMMARY 


CRITERIA  RBPERENCE:Tri-S«rvie«  MOA  for  Boon  Anal/LCC  (Enargy) 
DISCOUNT  RATE:  4.6% 


KEY  PROJECT-CALENDAR  INFORMATION 


DATE  OF  STUDY 

(DOS) 

MAY  92 

MIDPOINT  OF  C(»«STRUCTION  (MPC) 

JUN  92 

BENEFICIAL  OCCUPANCY  DATE  (BOD) 

JAN  93 

ANALYSIS  END  DATE  (AED) 

JAN  18 

1 

1 

EQUIVALENT 

1 

COST  /  BENEFIT 

1  COST 

1 

UNIFORM 

1 

TIME(S) 

1 

» 

DIFFERENTIAL 

1 

DESCRIPTION 

1  IN  DOS  $ 

1 

ESCALATION 

1 

COST  INCURRED 

I 

1 

RATE 

1 

1 (S  X  10**0) 

1 

(%  PER  YEAR) 

1 

ssxssasassassssssssss 

EBSSS  1  sssssBsarssss 

N 

H 

H 

H 

H 

II 

H 

II 

II 

n 

II 

II 

II 

1  a 

SSSSSSSSSSSS3S 

INVESIMENT  COSTS 

1  .0 

1 

.00 

1 

JUN  92 

RESIDUAL  OIL 

1  294032.6 

1 

2.11 

1 

j  3  *  J  OLlT 

NATURAL  GAS 

1  2659419.0 

1 

3.64 

1 

JUL93-JUL17 

MAINT  LABOR 

1  323400.0 

1 

.00 

1 

JUL93-JUL17 

MAINT  SERV 

1  81081.0 

1 

.00 

1 

JUL93-JUL17 

MAINT  SUPPLY 

1  500000.0 

1 

.00 

1 

JUL93-JUL17 

MAINT  UTIL 

I  405405.0 

1 

.00 

1 

JUL93-JUL17 

STACK 

1  20000.0 

1 

.00 

1 

JAN  15 

DRUMCTL 

1  15000.0 

1 

.00 

1 

JAN  98 

ECONCXflZER 

1  345000.0 

1 

.00 

1 

JAN  98 

FW  REG 

1  4251.0 

1 

.00 

1 

JAN  98 

F  FAN 

1  50250.0 

1 

.00 

1 

JAN  98 

I_FAN 

1  105000.0 

1 

.00 

1 

JAN  98 

RELVALVE 

1  11910.0 

1 

.00 

1 

JAN  98 

WTBOILER 

t  4500000.0 

1 

.00 

1 

JAN  98 

WTBURNER 

1  350001.0 

1 

.00 

1 

JAN  15 

PUMPSIMPLEX 

1  6000.0 

1 

.00 

1 

JAN  95 

TANKPOLY 

1  400.0 

1 

.00 

1 

JAN  95 

PLANTOASTER 

1  15000.0 

1 

.00 

1 

JAN  98 

AIRC(»1PRECIP 

1  60000.0 

1 

.00 

1 

JAN  95 

AIRDRYERREPR 

1  12000.0 

1 

.00 

1 

JAN  95 

AIRRECV 

1  600. a 

1 

.00 

1 

JAN  05 

EMERGENCYGEN 

1  158454.0 

1 

.00 

1 

JAN  98 

MOTORCTRL 

1  3400.0 

1 

.00 

1 

JAN  98 

SWITCH 

1  21000.0 

1 

.00 

1 

JAN  98 

CO^?DPUMP 

1  16500.0 

1 

.00 

1 

JAN  98 

CONI»EC 

1  14000.0 

1 

.00 

1 

JAN  98 

DAIRHEATER 

1  25000.0 

1 

.00 

1 

JAN  98 

FWHEATBR 

1  30000.0 

1 

.00 

1 

JAN  98 

PWPIPINGV/^ 

1  1400.0 

1 

.00 

1 

JAN  98 

A61 
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LCrZD  1.065  OATE/TIMB:  05-15-92  09:46:58 

PROJECT  HO.,  FY,  &  TITLE:  FY  1992  BUILDIH8  C-1432 

INSTALLATI(»I  6  LOCATIC»l:  FORT  BRAGG  NORTH  CAROLINA 
DESIGN  FEATURE: 

ALT.  ID.  A;  TITLE:  STATUS  QUO 
NAME  OF  DESIGNER: 


BASIC  INPUT  DATA  SUMtARY 


TREATPUMP 

1  7000.0  1 

.00 

1 

JAN  98 

WATERSTOR 

1  38000.0  I 

.00 

1 

JAN  98 

NAGPIPEBELOH 

1  23.0  1 

.00 

1 

JAN  00 

PUMP 

1  2500.0  1 

.00 

1 

JAN  16 

TANKABOVE 

1  120000.0  1 

.00 

1 

JAN  15 

TANKABOVE 

1  210000.0  I 

.00 

1 

JAN  15 

UNLOADPUMP 

1  20000.0  1 

.00 

1 

JAN  95 

FLASHTANK 

1  1200.0  1 

.00 

1 

JAN  98 

HEATEXCH 

1  1600.0  1 

.00 

1 

JAN  98 

SZSOFT 

1  153000.0  1 

.00 

1 

JAN  95 

SUMPPUMPVERT 

1  14700.0  1 

.00 

H 

M 

11 

II 

JAN  00 

OTHER  KEY  INPUT  DATA 


LOCATION  -  NORTH  CAROLINA  CENSUS  REGION:  3 

RATES  FOR  INIKJSTRIAL  SECTOR.  TABLES  FROM  OCT  91 


ENERGY  USAGE: 
ENERGY  TYPE 
RESID 
NAT  G 


10**6  BTUS 
$/MBTU  AMOUNT 
6.61  44483.0 

4.50  590982.0 


ELECTRIC  DEMAND: 
ELECT.  DEMAND 


10**0  DOLLARS 
PROJECTED  DATES 
JAN93-JAN18 
JAN93-JAN18 


A62 


Tibb  2Sb  (CMTd) 


liCClb  1.0€5  OATE/TIMB:  05-15-92  09:46:58 

PROJECT  NO.,  FY,  &  TITLE:  FY  1992  BUILDING  C-1432 

INSTALLATION  6  LOCATION:  FORT  BRAGG  NORTH  CAROLINA 
DESKai  FEATURE: 

ALT.  ID.  A;  TITLE:  SIaTUS  QUO 
NAME  OF  DESICaiER: 


LIFE  CYCLE  COST  TOTALS* 


INITIAL  INVESTMENT  COSTS 


0. 


ENERGY  COSTS: 

RESIDUAL  OIL 
NATURAL  GAS 

TOTAL  ENERGY  COSTS 


5453950. 

58104310. 

63558260. 


RECURRING  M&R/CUSTODIAL  COSTS 
MAJOR  REPAIR/REPLACEMENT  COSTS 
OTHER  O&M  COSTS  6  MONETARY  BENEFITS 
DISPOSAL  COSTS/RETENTION  VALUE 


19081330. 

4644441. 

0. 

0. 


LCC  OF  ALL  COSTS/BENEFITS  (NET  PW) 


87284020. 


♦NET  PW  EQUIVALENTS  ON  MAY92;  IN  10**0  DOLLARS;  IN  CONSTANT  MAY92  DOLLARS 
♦ENERGY  ESCALATION  RATES  FROM  NIST  HANDBOOK  135  SUPPLEMENT  DATED  OCT  91 


Ti 


LCCID  1.065  OATE/TZMB:  05-15-92  09:46:58 

ntOCnCT  NO.,  FY.  &  TZTLS:  PY  1992  BUILDING  C-1432 

INSTALLATIOI  6  LOCATION:  PORT  BRAGG  NORTH  CAROLINA 
DESIGN  PBATURB: 

ALT.  ID.  A;  TITLE:  STATUS  QUO 
NAME  OP  DESIOIER: 


YEAR-BY-YEAR  BREAKDOWN  OP  LIFE  CYCLE  COSTS* 


DOLLARS  IN  10**0 

BENEFICIAL  OCCUPANCY  DATE:  JAN93 

ANNUAL  PAYMENTS  OCCUR:  JUL93  THROUGH  JUL17 


sssss 

IPAYI 

aesssssss 

RESID 

SS3SSSSSS 

1  NAT  G 

aaaaaaaaaa 

1  M  &  R  1 

R  /  R  1 

OTHER 

|«.«| 

ssasaBEisaE 

1 sassasas 

1 aaaaaaaa | 

aaaaaaaa ) a 

aaaaaaa 

1  11 

289339. 

12552991. 

11242930.  1 

0.  1 

0. 

1  21 

282634. 

12478697. 

11188269. 1 

0.1 

0. 

1  31 

274722. 

12376293. 

11136013.1 

222988. 1 

0. 

1  41 

263291. 

12271791. 

11086054. 1 

0.1 

0. 

1  51 

251094. 

12189888. 

11038293.1 

0.  1 

0. 

1  61 

241110. 

12125145. 

1  992632.1 

4157252. 1 

0. 

1  71 

235905. 

12138032. 

1  948979.1 

0.  1 

0. 

1  81 

232672. 

12185542. 

1  907245.1 

10429.1 

0. 

1  91 

230105. 

12252200. 

1  867347.1 

0.1 

0. 

1  101 

228518. 

12358659. 

i  829204.1 

0. 1 

0. 

1  Hi 

226912. 

12432362. 

1  792738.1 

0.  1 

0. 

1  121 

224740. 

12457396. 

1  757876.1 

0.1 

0. 

1  131 

222426. 

12510106. 

1  724547.1 

339.1 

0. 

1  141 

218751. 

12538505. 

1  692683.1 

0. 1 

0. 

1  151 

213961. 

12549517. 

1  662221.1 

0.1 

0. 

1  161 

207937. 

12521985. 

1  633098.1 

0.1 

0. 

1  171 

201161. 

12460229. 

1  605257.1 

0,1 

0. 

1  181 

194225. 

12427141. 

1  578639.1 

0.  1 

0. 

1  191 

188164. 

12367120. 

1  553192.1 

0. 1 

0. 

1  201 

183268. 

12305527. 

1  528865.1 

0.1 

0. 

1  211 

178690. 

12247943. 

1  505607.1 

0.  1 

0. 

1  221 

173806. 

12186493. 

1  483372.1 

0.  1 

0. 

1  231 

168890. 

12124649. 

1  462114.1 

252569. 1 

0. 

1  241 

163421. 

12055847. 

1  441792.1 

862. 1 

0. 

1  251 

LsssJ 

158207. 

11990255. 

1  s. 

1  422363.1 

0.  1 

0. 

1  ***  1 

5453950. 

1******** 

!********! 

4644441. 1 

0. 

*NET  PW  EQUIVALENTS  ON  MAY92;  IN  10**0  DOLLARS;  IN  CONSTANT  MAY92  DOLLARS 
*ENERGY  ESCALATION  RATES  FROM  NIST  HANDBOOK  135  SUPPLEMENT  DATED  OCT  91 
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StatM  Qm  Lift  Cycle  Caat  Aaaiyrii 
ftr  Fart  BraQ  BUb  D-3S2S 


LIFB  CYCLE  COST  AKALYSIS  STUDY:  TDBRGl 

LCCID  1.065  DATB/TIMB:  05-14-92  16:46:47 

PftOJBCT  NO.,  FY,  6  TITLB:  FY  1992  BUILDING  D-3529 

INSTALLATION  A  LOCATKNI:  FORT  BRAOG  NORTH  CAROLINA 
DESIGN  FEATURE: 

ALT.  ID.  A;  TITLB:  STATUS  QUO 
NAME  OF  DESIGNER: 


BASIC  INPUT  DATA  SIBMARY 


CRITERIA  REFERENCE :Tri-S«rvlc«  MOA  for  Econ  Anal/LCC  (Energy) 


DISCOUNT  RATE:  4.6% 


KEY  PROJECT-CALENDAR  INFORMATION 

DATE  OF  STUDY  (DOS) 

MIDPOINT  OF  CONSTRUCTION  (MPC) 
BENEFICIAL  OCCUPANCY  DATE  (BOD) 


JAN  92 
JUN  92 
JAN  93 


ANALYSIS  B4D 

DATE  (AED) 

JAN  18 

COST  /  BENEFIT 

1 

1 

EQUIVALENT 

1 

1  COST 

1 

1 

1 

UNIFORM 

DIFFERENTIAL 

1 

1 

TIME(S) 

DESCRIPTION 

1  IN  DOS  $ 

1 

1 

1 

ESCALATION 

RATE 

1 

1 

COST  INCURREI 

1 ($  X  10**0) 

1 

(%  PER  YEAR) 

1 

INVESTMENT  COSTS 

1  .0  1 

.00 

1 

JUN  92 

RESIDUAL  OIL 

1  152823.2 

2.21 

1 

JUL93-JUL17 

NATURAL  GAS 

1  1382216.0 

3.39 

1 

JUL93-JUL17 

MAINT  LABOR 

1  207900.0 

.00 

1 

JUL93-JUL17 

MAINT  SERV 

1  35135.0 

.00 

1 

JUL93-JUL17 

MAINT  SUPPLY 

1  248000.0 

.00 

1 

JUL93-JXJL17 

MAINT  UTIL 

1  175676.0 

.00 

1 

JUL93-JUL17 

STACK 

1  45000.0 

.00 

1 

JAN  05 

DRUMCTL 

1  5000.0 

.00 

1 

JAN  90 

FJPAN 

1  21000.0 

.00 

1 

JAN  05 

P_FAN 

1  7000.0 

.00 

1 

JAN  09 

F_PAN 

1  7000.0 

.00 

1 

JAN  10 

RELVALVE 

1  7875.0 

.00 

1 

JAN  85 

RELVALVE 

1  2625.0 

.00 

1 

JAN  89 

RELVALVE 

1  2625.0 

.00 

1 

JAN  90 

RELVALVE 

1  7884.0 

.00 

1 

JAN  85 

RELVALVE 

1  2628.0 

.00 

1 

JAN  89 

RELVALVE 

1  2628.0 

.00 

1 

JAN  90 

WTBOILER 

1  2025000.0 

.00 

1 

JAN  05 

WTBOILER 

1  675000.0 

.00 

1 

JAN  09 

WTBOILER 

1  675000.0 

.00 

1 

JAN  10 

WTBURNER 

1  153000.0 

.00 

1 

JAN  05 

WTBURNER 

1  51000.0 

.00 

1 

JAN  09 

WTBURNER 

1  51000.0 

.00 

1 

JAN  10 

BOIIMASTER 

1  15000.0 

.00 

1 

JAN  95 

BOIIMASTER 

1  5000.0 

.00 

1 

JAN  99 

BOIUIASTER 

1  5000.0 

.00 

1 

JAN  00 

PLAMESAPE 

1  30000.0 

.00 

1 

JAN  95 

PLAMESAFE 

t  10000.0 

.00 

1 

JAN  99 

PLAMESAPE 

1  10000.0 

.00 

1 

JAN  00 

A67 


LOCZD  1.0(5  DJ^TI/TXMlt  05-14-92  1(:4(:47 

ntOJlCT  NO..  VY,  k  TZYIiSt  FY  1992  BOILDINS  D-3529 
INSnOIATIOM  k  LOCXTIOMt  FORT  BMMQO  NORTH  CAROLINA 
tatSIGM  FSATORBi 

ALT.  XD.  A;  TITLE:  STATUS  QUO 
NANI  OF  DRSIONIR: 


BASIC  INPUT  DATA  SUMCARY 


1  PLANIMASTER 

1  5000.0  i 

.00 

1 

JAN  95 

t  AIRCOMPRBCIP 

1  20000.0  1 

.00 

1 

JAN  85 

1  AIRCOMPRBCIP 

1  26000.0  1 

.00 

1 

JAN  85 

1  AIRCOMraiCIP 

1  26000.0  1 

.00 

1 

JAN  11 

1  AZRDRYBRRBFR 

1  18000.0  i 

.00 

1 

JAN  97 

1  AIRRBCV 

1  600.0  1 

.00 

1 

JAN  95 

1  AIRRBCV 

1  600.0  1 

.00 

1 

JAN  95 

1  BMBRGBNCYGBN 

1  35000.0  1 

.00 

1 

JAN  95 

1  DAIRHBATBR 

1  25000.0  1 

.00 

1 

JAN  05 

1  BXPTANK 

1  27433.0  1 

.00 

1 

JAN  05 

1  FWPIPINOVAL 

1  1209.0  1 

.00 

1 

JAN  85 

1  HTWPUMP 

1  38000.0  1 

.00 

1 

JAN  95 

1  HTWPUMP 

1  38000.0  1 

.00 

1 

JAN  95 

1  HTWPUMP 

1  46000.0  1 

.00 

1 

JAN  99 

1  HTWPUMP 

1  24000.0  1 

.00 

1 

JAN  00 

1  MUPUMP 

1  5000.0  1 

.00 

1 

JAN  92 

1  MUPUMP 

1  5000.0  1 

.00 

1 

JAN  10 

1  HEATER 

1  16000.0  1 

.00 

1 

JAN  95 

1  NAGPIPEBELOW 

1  32.0  i 

.00 

1 

JAN  90 

1  OILPIPBBBLOW 

1  68.0  1 

.00 

1 

JAN  90 

1  PUMP 

1  6500.0  i 

.00 

1 

JAN  90 

1  TANKABOVE 

1  160000.0  1 

.00 

1 

JAN  05 

1  TANKABOVE 

1  320000.0  1 

.00 

1 

JAN  10 

1  SZSOFT 

1  140000.0  1 

.00 

1 

JAN  85 

1  SUMPPUMFVERT 

1  9800.0  I 

.00 

1 

JAN  00 

asssssssssxsssssssaaissssassxssaissssssssssssssssssssssssssxssssssxsssss 


OTHER  KEY  INPUT  DATA 

LOCATION  -  NORTH  CAROLINA  CENSUS  REGION;  3 

RATES  FOR  INDUSTRIAL  SECTOR.  TABLES  FKOU  OCT  91 


ENERGY  USAGE:  10**6  BTUS  ELECTRIC  DEMAND:  10**0  DOLLARS 

ENERGY  TYPE  $/MBTU  AMOUNT  ELECT.  DEMAND  PROJECTED  DATES 
RESID  6.61  23120.0  JAN93-JAN18 

NAT  G  4.50  307159.0  JAN93-JAN18 


A68 


liCCXD  1.065  DATB/TZMI:  05>14-92  16:46:47 

MOJKT  NO.,  rt,  6  TltU:  FY  1992  BDZLDINO  D-3529 

mSTAZXATlOM  6  LOCATION:  FORT  BRAQQ  NORTH  CAROLINA 
DCSZGM  PBATORB: 

ALT.  ID.  A;  TITLE:  9SKSQS  QOO 
NAMB  OP  nSIOMBR: 


LIFE  CYCLE  COST  TOTALS* 


INITIAL  INVESTMENT  COSTS 


0. 


ENERGY  COSTS: 

RESIDUAL  OIL  2837420. 

NATURAL  GAS  29521140. 

TOTAL  BNEROY  COSTS  32358560. 


RECURRINa  MI>R/CUSTOOIAL  COSTS  9567582. 
MAJOR  REPAIR/REPLACEMENT  COSTS  2440823. 
OTHER  06M  COSTS  6  NCWETARY  BENEFITS  0. 
DISPOSAL  COSTS/RETENTICHI  VALUE  0. 

LCC  OF  ALL  CO^/BENEFZTS  (NET  PH)  44366970. 


*NET  PH  EQUIVALENTS  ON  JAN92;  IN  10**0  DOLLARS; 
*BNERaY  ESCALATION  RATES  FR(B(  NIST  HANDBOOK  135 


IN  CONSTANT  JAN92  DOLLARS 
SUPPLEMENT  DATED  OCT  91 


A69 
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LCCID  1.065  OATB/TntB:  05-14->92  16:46:47 

PROJKT  NO..  FY.  6  TITLE:  FY  1992  BUZLDZNS  D-3529 

XNSTALLXTION  4  LOCATICMt  FORT  BRAQQ  NOR111  CAROLINA 
Z»SiaN  FBATURX: 

ALT.  10.  A;  TITLE:  STATVS  QUO 
NAME  OF  DESIGNER: 


YBAR-BY-YBAR  BRBAXOONN  OF  LIFE  CYCLE  COSTS* 


DOLLARS  IN  10**0 

BENEFICIAL  OCCUPANCY  DATE:  JAN93 

ANNUAL  PAYMENTS  OCCUR:  JUL93  THROUGH  JUL17 


otassa 

IPAYI 

RESZD 

aaaaaaaaaa 

1  NAT  G  1 

aaaaaaaaa 

M  <8  R  1 

aaaaaaaaaa 

R  /  R  1 

aaaaaaaa 

OTHER  1 

1  1 

aaaaaaaa 

1 aaasaaas | 

aaaaaaaa | 

aaaaaaaa | a 

aaaaaaa | 

1  11 

150529. 

11297102.1 

623218. 1 

0.1 

0.1 

1  21 

147040. 

11259355. 1 

595811.1 

0. 1 

0. 1 

1  31 

142924. 

11207327. 1 

569609.1 

155709.1 

0.  1 

1  41 

136977. 

11154232. 1 

544559.1 

0. 1 

0.1 

1  51 

130632. 

11112620.1 

520611.1 

14375. 1 

0.  1 

1  61 

125438. 

11079726. 1 

497716.1 

0.  1 

0.1 

1  71 

122730. 

11086273.1 

475828. 1 

44S25. 1 

0.  1 

1  81 

121048. 

11110411. 1 

454902.1 

34054. 1 

0.  1 

1  91 

119712. 

11144279. 1 

434897.1 

0.  1 

0.1 

1  101 

118886. 

11198367.1 

415772.1 

0. 1 

0.1 

1  111 

118051. 

11235814.1 

397487.1 

0. 1 

0.1 

1  121 

116921. 

11248533.1 

380007.1 

0. 1 

0.1 

1  131 

115717. 

11275313.1 

363295.1 

1368967. 1 

0.1 

1  141 

113805. 

11289742.  1 

347319. 1 

0. 1 

0.1 

1  151 

111313. 

11295337.1 

332045. 1 

0.1 

0.1 

1  161 

108179. 

11281349.1 

317442.1 

0.  i 

0.  1 

1  171 

104654. 

11249972.1 

303482.1 

341244. 1 

0.  1 

1  181 

101046. 

11233161.  1 

290136.1 

470886. 1 

0.1 

1  191 

97892. 

11202666. 1 

277377.1 

11063.1 

0.  1 

1  201 

95345. 

11171372.  1 

265178.1 

0. 1 

0.  1 

1  211 

92964. 

11142116.1 

253517. 1 

0. 1 

0.  1 

1  221 

90423. 

11110895. 1 

242368. 1 

0. 1 

0.  1 

1  231 

87865. 

11079474. 1 

231709.1 

0.1 

0.1 

1  241 

85020. 

11044517. 1 

221519.1 

0. 1 

0.  1 

1  251 

82307. 

11011192. 1 

211777.1 

0. 1 

0.  1 

|sss| 

aaaaaaaa 

1 aaaaaaaa I 

aaaaaaaa I 

aaaaaaaa | a 

aaaaaaa | 

1***1 

2837420. 

2440823.1 

0.  1 

*NET  PN  EQUIVALENTS  PN  JAN92;  IN  10**0  DOLLARS;  IN  CONSTANT  JAN92  DOLLARS 
*ENERGY  ESCALATION  RATES  PR(X(  NIST  HANDBOOK  135  SUPPLEMENT  DATED  OCT  91 
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Tafek  2%  (Coat'd) 
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27b 


Statat  Qw  Lift  Cyd»  Cmt  Aaalyrit 
hr  Fwt  BMt  £-3123 


LIFE  CYCLE  COST  ANALYSIS  STUDY:  TDBR82 

LCCID  1.065  DATS/TDCB:  05-14-92  16:49:17 

PROJECT  NO.,  PY,  6  TITLE:  PY  1992  BUILDING  E-2823 

INSTALLATION  A  LOCATI(»l:  PORT  BRAGG  NORTH  CAROLINA 
DESIGN  PEAYURE: 

ALT.  ID.  A;  TITLE:  STATUS  QUO 
NAME  OP  DESIGNER: 


BASIC  INPUT  DATA  SUMMARY 


CRITERIA  REFERENCE :Tri-S«rvic«  MOA  for  Econ  Anal/LCC  (Energy) 


DISCOUNT  RATE:  4.6% 


KEY  PROJECT-CALENDAR  INFORMATION 

DATE  OF  STUDY  (DOS)  MAY  92 
MIDPOINT  OF  CONSTRUCTION  (MPC)  JUN  92 
BENEFICIAL  OCCUPANCY  DATE  (BOD)  JAN  93 
ANALYSIS  END  DATE  (AED)  JAM  18 


m 

1 

1 

1 

1 

1 

1 

COST  /  BENEFIT 

DESCRIPTION 

BsssasasssssssissxssaEsssssassssssss 

1  1  EQUIVALENT 

1  COST  1  UNIFORM 

t  1  DIFFERENTIAL 

1  IN  DOS  $  1  ESCALATION 

1  1  RATE 

1  ($  X  18t**0)  1  (%  PER  YEAR) 

3 

1 

1 

1 

1 

1 

1 

eaaaaaaaaaaaaaa 

1 

TIME(S)  1 

1 

COST  INCURRED 1 

1 

1 

1 

INVESTMENT  COSTS 

1  .0  1 

.00 

1 

JUN  92  1 

1 

DISTILLATE  OIL 

1  37692.4  1 

1.58 

1 

JUL93-JUL17  1 

1 

NATURAL  GAS 

1  303300.0  1 

3.64 

1 

JUL93-JUL17  1 

1 

MAIMT  LABOR 

1  134400.0  1 

.00 

1 

JUL93-JUL17  1 

1 

MAIMT  SERV 

1  10811.0  1 

.00 

1 

JUL93-JUL17  1 

1 

MAINT  SUPPLY 

1  80000.0  1 

.00 

1 

JUL93-JUL17  1 

1 

MAINT  UTIL 

1  54054.0  ) 

.00 

1 

JUL93-JUL17  1 

RELVALVE 

1  3654.0  1 

.00 

1 

JAN  08  1 

RELVALVE 

1  3666.0  1 

.00 

1 

JAM  08  1 

1 

PUMPSIMPLEX 

1  3000.0  1 

.00 

1 

JAM  08  1 

1 

TAMRPOLY 

1  200.0  1 

.00 

1 

JAM  08  1 

1 

BOILMASTER 

1  10000.0  1 

.00 

1 

JAN  18  i 

FLAMESAFE 

1  20000.0  1 

.00 

1 

JAM  18  1 

AIRCCMPRECIP 

1  20000.0  I 

.00 

1 

JAN  08  1 

AIRI»YERREFR 

1  12000.0  1 

.00 

1 

JAN  03  1 

1 

AIRRECV 

1  600.0  i 

.00 

1 

JAN  18  1 

1 

EMERGENCYGEN 

1  150571.0  1 

.00 

1 

JAN  18  1 

COOLPUMP 

1  5500.0  1 

.00 

1 

JAN  08  1 

1 

COOLPUMP 

1  5500.0  1 

.00 

1 

JAN  08  1 

1 

COOLPUMP 

1  6250.0  1 

.00 

1 

JAN  08  1 

1 

COOLPUMP 

1  22800.0  1 

.00 

1 

JAN  08  1 

1 

COOLPUMP 

1  22800.0  1 

.00 

1 

JAN  08  1 

1 

FEEDPUMP 

1  28000.0  1 

.00 

1 

JAN  18  1 

FWPIPINGVAL 

1  1100.0  1 

.00 

1 

JAN  08  1 

RTWPUMP 

1  38000.0  1 

.00 

1 

JAN  18  1 

HTHPUMP 

1  38000.0  1 

.00 

1 

JAN  18  1 

TREATPUMP 

1  8000.0  1 

.00 

1 

JAN  08  1 

1 

NAGPIPEBELOH 

1  18.0  i 

.00 

1 

JAN  13  t 

1 

OILPIPEBELOH 

1  25.0  I 

.00 

1 

JAN  13  1 

PUMP 

1  8000.0  i 

.00 

1 

JAN  13  I 

A73 


LCCID  1.065  DATS/TZME:  05-14-92  16:49:17 

niOJICT  NO..  FY,  6  TZTLB:  PY  1992  K7ZLDZNO  B-2823 

INSnaJJ^riON  6  LOCATKXI:  fort  BRAOG  north  CAROLINA 
DBSIGN  FRATORB: 

ALT.  ID.  A|  TITLB:  STATUS  QUO 
NAMB  OF  DBSIOIBR: 


BASIC  INPUT  DATA  SUMfARY 


I  TANKBELOW  I  57000.0  |  .00  I  JAN  18  I 

I  SZSOFT  I  70000.0  |  .00  I  JAN  08  I 


OTHER  KEY  INPUT  DATA 

LOCATION  -  NORTH  CAROLINA  CENSUS  REGION:  3 

RATES  FOR  INDUSTRIAL  SECTOR.  TABLES  FROM  OCT  91 


ENERGY  USAGE:  10**6  BTUS  ELECTRIC  DBfAND:  10**0  DOLLARS 

ENERGY  TYPE  $/MBTU  AMOUNT  ELECT.  DBIAND  PROJECTED  DATES 
DIST  7.43  5073.0  JAN93-JAN18 

NAT  G  4.50  67400.0  JAN93-JAN18 
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27b  (Cant’d) 


LCCZD  1.065  OATB/TZKBt  05-14-92  16:49:17 

PROJICT  NO.,  FY,  6  TITLE:  FY  1992  BUIL0ZN6  E-2823 

INSTALLATION  6  LOCATION:  FORT  BRAOG  NORTH  CAROLINA 
DESIGN  FEATORE: 

ALT.  ID.  At  TITLE:  STATUS  QUO 
NANE  OF  DESIGNER: 


LIFE  CYCLE  COST  TOTALS* 


INITIAL  INVESTMENT  COSTS 


0. 


ENERGY  COSTS: 

DISTILLATE  OIL 
NATURAL  GAS 

TOTAL  ENERGY  COSTS 


649110. 

6626649 . 

7275760. 


RECURRING  M6R/CUST0DIAL  COSTS  4068100. 
MAJOR  REPAIR/REPLACBffiNT  COSTS  203734. 
OTHER  O&M  COSTS  6  MONETARY  BENEFITS  0. 
DISPOSAL  COSTS/RETENTION  VALUE  0. 


LCC  OF  ALL  COSTS/BENEFITS  (NET  PH)  11547590. 


*NET  PH  EQUIVALENTS  ON  MAY92;  IN  10**0  DOLLARS; 
*ENERGY  ESCALATION  RATES  FRCBI  NIST  HANDBOOK  135 


IN  CONSTANT  MAY92  DOLLARS 
SUPPLEMENT  DATED  OCT  91 
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LOCID  1.0C5  OMK/TZMIi  05-14-92  16 1 49  >17 

ntojicr  NO.,  n.  &  thui  fy  1992  boildino  b-2823 

XNSTMX4TZ0N  &  LOCATXONi  WCm  BRM3Q  NORTH  CAROLINA 
raSION  PIXTORS: 

ALT.  ID.  A|  TITLB>  STATUS  QUO 
MANS  OP  I«SXaNBR> 


YBAR-BY-YBAR  BRBAXDONN  OF  LXFB  CYCLE  COSTS* 


DOLLARS  XN  10**0 

BBNBPXCXAL  OCCUPANCY  DATBt  JAN93 

AMiroAL  PAYHBNTS  OCCUR:  JUL93  THROUOH  JUL17 


IPAYI 

DXST  1 

NAT  G  1 

MARI 

R  7  R  1 

OTHER  1 

...| 

mmmmmmnm | 

1 

11 

36060. 1 

291162. 1 

264990 . i 

0. 1 

0.1 

1 

21 

34501. 1 

282689.1 

253337. 1 

0.  i 

0.  1 

1 

31 

32905. 1 

271010.1 

242196. 1 

0.1 

0.  1 

1 

41 

31451.1 

259092.1 

231545.1 

0. 1 

0.  1 

1 

51 

30096. 1 

249751.1 

221362.1 

0.1 

0.1 

1 

61 

28953.1 

242367.1 

211627. 1 

0.1 

0.1 

1 

71 

28273 . 1 

243837.1 

202320.1 

0.1 

0. 1 

1 

81 

27788. 1 

249256. 1 

193423.1 

0.1 

0.1 

1 

91 

27389.1 

256858.1 

184917.1 

0. 1 

0.  1 

1 

101 

27108.1 

268999.1 

176785.1 

0. 1 

0.  1 

1 

111 

26825.1 

277405.1 

169010.1 

7428. 1 

0.1 

1 

121 

26504.1 

280260.1 

161578. 1 

0. 1 

0.  1 

1 

131 

26165. I 

286271.1 

154472.1 

0.1 

0.1 

1 

141 

25697. 1 

289510.1 

147679.1 

0.1 

0.  1 

1 

151 

25134. 1 

290766. 1 

141184. 1 

0.1 

0.1 

1 

161 

24459. 1 

287626. 1 

134975. 1 

852S4.I 

0.  1 

1 

171 

23719.1 

280583.1 

129039.1 

0.1 

0.1 

1 

181 

22903.1 

276809. 1 

123365. 1 

0.1 

0.  1 

1 

191 

22184. 1 

269964. 1 

117939. 1 

0.1 

0.  1 

1 

20  i 

21607.1 

262939.1 

112753.1 

0. 1 

0.  1 

1 

211 

21067.1 

256372.1 

107794. 1 

3175.1 

0.  1 

1 

221 

20491.1 

249364. 1 

103054.1 

0.1 

0.1 

1 

231 

19912. 1 

242311. 1 

98522.1 

0.1 

0.1 

1 

241 

19267.1 

234464.1 

94189. 1 

0. 1 

0.1 

1 

251 

18652. 1 

226984. 1 

90047.1 

0. 1 

0.1 

BSSSSSSX 1 

■sssaesss  | 

SEtSSiXSSS  1  s 

SSSXXSS 1 

1 

***l 

649110.1 

6626649.1 

4068100.1 

203734. 1 

0.1 

*NET  PH  EQUIVALENTS  ON  MAY92;  IN  10**0  DOLLARS;  IN  CONSTANT  MAY92  DOLLARS 
*BNBRGY  BSCALATX(»I  RATES  FRON  NIST  HANDBOOK  13S  SUPPLB4ENT  DATED  OCT  91 
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1983  1  Low  water  levd  cot-ofF 


Tabk  Ha  (Coat'd) 
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TabteSIb 


StatH  Qwi  IMt  Cyda  Caat  AtatytM 
far  Fart  Bra«  BI4|  N-Mt2 


Lin  CYCLE  COST  MOLYSXS  STUDY:  TDBRG4 

LCCID  1.065  DATB/TXMB:  05-14-92  16:44:33 

PROJECT  NO..  FY,  6  TITLE:  FY  1992  BUILDINS  N-6002 

INSTALLATION  6  LOCATICNI:  FORT  BRAGG  NORTH  CAROLINA 
DESIGN  FEATURE: 

ALT.  ID.  A;  TITLE:  STATUS  QUO 
NANE  OF  DESIGNER: 


BASIC  INPUT  DATA  SUMMARY 


CRITERIA  REFERENCE :Tri-S«rvlc«  MOA  for  Boon  Anal/LCC  (Enargy) 


DISCOUNT  RATE:  4.6% 


KEY  PROJECT-CALENDAR  INFORMATION 

DATE  OF  STUDY  (DOS)  JAN  92 
MIDPOINT  OF  CONSTRUCTION  (MPC)  JUN  92 
BENEFICIAL  OCCUPANCY  DATE  (BOD)  JAN  93 
ANALYSIS  END  DATE  (ATJ3)  JAN  18 


sssaaBasssasassaBsssaesssaBsssss 

) 

saassxssssssssssss 

ssassxssssssss 

EQUIVALENT 

1 

Bsssssxasssssss 

1 

1  COST  /  BENEFIT 

1 

1  COST  1 

1  1 

UNIFORM 

DIFFERENTIAL 

1 

1 

TIME(S)  1 

1 

1  DESCRIPTION 

1  IN  DOS  $  1 

ESCALATION 

1 

COST  INCURRED! 

1 

1  1 

RATE 

1 

1 

1 

1 ($  X  10**0) 1 

(%  PER  YEAR) 

1 

1  INVESTMENT  COSTS 

1  .0  1 

.00 

1 

JUN  92  i 

1  RESIDUAL  OIL 

I  37663.8  1 

2.21 

1 

JUL93-JUL17  1 

1  NATURAL  GAS 

1  340659.0  I 

3.39 

1 

JUL93-JUL17  1 

1  MAINT  LABOR 

1  134400.0  1 

.00 

1 

JUL93-JUL17  1 

1  MAINT  SERV 

1  13514.0  1 

.00 

1 

JUL93-JUL17  1 

1  MAINT  SUPPLY 

1  100000.0  i 

.00 

1 

JUL93-JXnil7  1 

1  MAINT  UTIL 

1  67568.0  I 

.00 

1 

JUL93-JUL17  1 

1  RELVALVE 

1  5601.0  1 

.00 

1 

JAN  05  1 

1  RELVALVE 

1  1867.0  1 

.00 

1 

JAN  11  1 

1  TANKPOLY 

1  400.0  1 

.00 

1 

JAN  05  1 

1  BOIIJ4ASTER 

1  10000.0  1 

.00 

1 

JAN  15  1 

1  FLAMESAFE 

1  20000.0  1 

.00 

1 

JAN  15  1 

1  PLANTMASTER 

1  5000.0  1 

.00 

1 

JAN  15  1 

1  AIRC(X(PRECIP 

1  40000.0  1 

.00 

1 

JAN  05  1 

1  AIRCCEfPRECIP 

1  20000.0  t 

.00 

1 

JAN  05  1 

1  AIRDRYERREFR 

1  13300.0  1 

.00 

1 

JAN  00  1 

1  AIRRECV 

1  1400.0  1 

.00 

1 

JAN  15  1 

1  AIRRECV 

1  3000.0  1 

.00 

1 

JAN  15  1 

1  aiBRGENCYGEN 

1  71660.0  1 

.00 

1 

JAN  15  1 

1  CIRCPDMP 

1  42000.0  J 

.00 

1 

JAN  15  1 

1  COOLPUMP 

1  22800.0  1 

.00 

1 

JAN  05  1 

1  FWPIPINGVAL 

1  1100.0  1 

.00 

1 

JAN  05  1 

1  HTWPUMP 

1  57000.0  1 

.00 

1 

JAN  15  1 

1  HTWPUMP 

1  46000.0  1 

.00 

1 

JAN  15  1 

I  MUPDMP 

1  12500.0  1 

.00 

1 

JAN  05  1 

1  NAGPIPEBELOW 

1  16.0  1 

.00 

1 

JAN  10  1 

1  TANKBELOW 

1  42000.0  1 

.00 

1 

JAN  15  1 

1  SZSOFT 

1  70000.0  1 

.00 

1 

JAN  05  1 

1  SUMPPUMPVERT 

1  15225.0  1 

.00 

1 

JAN  00  1 
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LCCZD  1.065  DATI/TZHB:  05-14-92  16:44:33 

OnOJlCT  NO.,  py,  &  TITLI:  py  1992  BOIIAINO  N-6002 

ZNSTMilATXaM  4  LOCATION:  PORT  BRAOS  NCNITH  CAROLINA 
DI8ZGM  PSATtntS: 

ALT.  ID.  A;  TITLE:  STATUS  QtX> 

NAME  OP  DBSIONER: 


BASIC  INPUT  DATA  SUMMARY 


OTHER  KEY  INPUT  DATA 

LOCATI(»l  -  NORTH  CAROLINA  CENSUS  RBQION:  3 

RATES  FOR  INDUSTRIAL  SECTOR.  TABLES  PROM  OCT  91 


ENERGY  USAGE: 
ENERGY  TYPE 
RESID 
NAT  G 


10**6  BTUS 
$/MBTU  AMOUNT 
6.61  5698.0 

4.50  75702.0 


ELECTRIC  DEMAND: 
ELECT.  DEMAND 


10**0  DOLLARS 
PROJECTED  DATES 
JAN93-JAN18 
JAN93-JAN18 


Takli  Mb  (Cwf  4 


LCCID  1.065  DXn/TZMB:  05-14-92  16  >44: 33 

raOJKT  NO.,  n.  (•  TITLE:  PT  1992  K7ILDINO  N-6002 

INSTbLLATXON  6  LOCATION:  PORT  mAOQ  NORTH  CAROLINA 
DRSION  PIATORB: 

ALT.  ID.  A}  TITLE:  STATUS  QlOO 
NAME  OP  DESIOIER: 


LIPE  CYCLE  COST  TOTALS* 

INITIAL  INVESTMENT  COSTS 


0. 


ENERGY  COSTS: 

RESIDUAL  OIL 
NATURAL  GAS 

TOTAL  ENERGY  COSTS 


699291. 

7275742. 

7975034. 


RBCURRINa  M6R/CUST0DIAL  COSTS  4527299. 
MAJOR  REPAIR/REPLACEMBNT  COSTS  222730. 
OTHER  06M  COSTS  6  MONETARY  BENBPITS  0. 
DISPOSAL  COSTS/RETBNTION  VALUE  0. 


LCC  OF  ALL  COSTS/BENEPITS  (NET  PN) 


12725060. 


*NET  PN  EQUIVALENTS  ON  JAN92;  IN  10**0  DOLLARS; 
*ENERaY  ESCALATI(»(  RATES  PROM  NIST  HANDBOOK  135 


IN  CONSTANT  JAN92  DOLLARS 
SUPPLQIENT  DATED  OCT  91 
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LCCIO  1.065  DATB/TIMBi  05-14-92  16:44:33 

PROJBCT  MO.,  ry,  6  TITLE:  PY  1992  BUXLDIMQ  N-6002 

ZM8TALLATI0N  6  LOCATION:  FORT  BRAQO  NORTH  CAROLINA 
OBSIGN  FBAItIRB: 

ALT.  ID.  A;  TITLE:  STATUS  QUO 
NAME  OP  DESIGNER: 


YEAR-BY-YEAR  BREAKDOWN  OF  LIFE  CYCLE  COSTS* 


DOLLARS  IN  10**0 

BENEF  ':iAL  OCCUPANCY  DATE:  JAN93 

ANNUAL  PAYMENTS  OCCUR:  JUL93  THROUGH  JULi7 


ssssx 

ssssssxss 

sassssxss 

ssss'saasa 

ssssssssss 

ssssssss 

IPAYI 

RESID  1 

NAT  G  1 

M  6  R  1 

R  /  R  1 

OTHER  1 

|.«.| 

sssaaaax | 

Bssasasa | 

ssasssss 1 s 

sxsasss 1 

1  11 

37098. 1 

319682.1 

294902.1 

0.1 

0. 1 

1  21 

36239. 1 

310379. 1 

281933.1 

0. 1 

0.  1 

1  31 

35224. 1 

297556. 1 

269534. 1 

0. 1 

0.  1 

1  41 

33759. 1 

284471. 1 

257681. 1 

0. 1 

0.  1 

1  51 

32195. 1 

274215. 1 

246349. 1 

0.1 

0.  1 

1  61 

30915.1 

266108. 1 

235515. 1 

0. 1 

0.  1 

1  71 

30247.1 

267721. 1 

225158.1 

0. 1 

0.1 

1  81 

29833.1 

273671.1 

215256. 1 

19905. 1 

0.  1 

1  91 

29504. 1 

282017. 1 

205790.1 

0. 1 

0.1 

1  101 

29300. 1 

295348.1 

196740.1 

0.1 

0.1 

1  111 

29094.1 

304577 . 1 

188088. 1 

0.1 

0.  1 

1  121 

28816. 1 

307712. 1 

179816. 1 

0.1 

0.  1 

1  131 

28519. 1 

314312.1 

171908.1 

96079.1 

0.  1 

1  141 

28048. 1 

317868. 1 

164348. 1 

0.1 

0.  1 

1  151 

27433. 1 

319247. I 

157121. 1 

0.1 

0.1 

1  161 

26661. 1 

315799.1 

150211.1 

0.1 

0.  1 

1  171 

25792.1 

308066. 1 

143605.1 

0.1 

0.  1 

1  181 

24903.1 

303923.1 

137290.1 

7.1 

0.  1 

1  191 

24126. 1 

296407.1 

131252. 1 

794. 1 

0.  1 

1  201 

23498. 1 

288695. 1 

125480. 1 

0. 1 

0.  1 

1  211 

22911. 1 

281484. 1 

119962.1 

0. 1 

0.  1 

1  221 

22285. 1 

273790.1 

114686.1 

0. 1 

0.  1 

1  231 

21655. 1 

266046. 1 

109643.1 

105944. 1 

0.  1 

1  241 

20953.1 

257430. 1 

104821. 1 

0.  1 

0.  1 

1  251 

20285. 1 

249217. 1 

100211. 1 

0. 1 

0.  1 

1  =*«  1 

sasssasssss  | 

sssassss 1 

sssassss 1 

H 

II 

II 

II 

II 

II 

II 

1  ***  1 

699291. 1 

7275742. I 

4527299. | 

222730.1 

0.  1 

*NET  PW  EQUIVALENTS  ON  JAN92;  IN  10**0  DOLLARS;  IN  CONSTANT  JAN92  DOLLARS 
*B<ERGY  ESCALATI(»I  RATES  FRC»(  NIST  HANDBOOK  135  SUPPLEMENT  DATED  OCT  91 
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CHPECON  Ru  RmiiHs  for  Fort  Bi«a  BUg.  C-1432 


TrcbMtagy 

BoBcr 

KSINV. 

KSFUEL 

KHXX: 

LCC/R 

Ntw  Ftaal 

GAS 

lOCVKXVlOO 

10J88 

11659 

9051 

118957 

137895 

100 

«2  0IL 

locyioo/ioo 

15.795 

18A84 

9051 

186764 

205702 

149 

#6  OIL 

io(yioo/ioo 

16.885 

20.187 

9051 

200957 

219895 

159 

STOKER 

6V1 17/1 17/1 17 

10J38 

12J99 

62367 

38337 

137239 

100 

CWS 

59/117/15(yi50 

10J72 

12.401 

53143 

58437 

141162 

102 

CXIM 

71/123/123/123 

16.138 

19195 

37872 

156267 

219633 

159 

FBC 

54/108/138/138 

10J88 

12.4% 

60181 

40010 

135292 

98 

HjniSB 

KSCOAL 

KSHVYOIL 

SAVINGS 

Rtfooltt 

STOKER 

4575 

36441 

-215732 

-174717 

CWS 

3787 

55131 

-298123 

-239205 

M-COAL 

5888 

35296 

-210934 

-169750 

FOf  PREFIX: 

FBG3 

PMCR:  300  L 

AVE  MCH4.  LOAD:  100  M 

MM  STEAM/HR) 

M«(MBTU/HR) 

Table  30 

CHPECON  Ran  RoaMa  for  Port  Bn«g  Mdg.  D-3529 

Tccbaotogy 

Boiler 

S/MBTU 

$/K4STM 

KSINV. 

KSFUEL 

KSLCC 

LCC/R 

NewFlaat 

«6  0IL 

44/44/44 

17.915 

21.420 

5715 

86537 

100328 

154 

STOKER 

30/51/51/51 

15.310 

18J05 

41825 

17324 

85737 

132 

CWS 

26/51/65/65 

13.515 

16.159 

31118 

25665 

79092 

122 

C(»< 

31/53/53/53 

19.358 

23.145 

25001 

67880 

113287 

174 

FBC 

24/47/60/60 

14.884 

17.795 

39757 

17565 

83350 

128 

KSINV 

KSCOAL 

KSHVYOIL 

SAVINGS 

RctralH 

STOKER 

4500 

15732 

-93136 

-72903 

CWS 

3211 

23886 

-129165 

-102068 

M-COAL 

5302 

15107 

-90291 

-69881 

FOE  PREFIX:  FBGl 
PMCR:  130  L 
AVE  MCB4.  LOAD:  43  M 
CHP«1  3@26M  FUEL  =  NG/FS6  AGE  1965 
1@  26  M  FUEL  =  NG/FS6  AGE  »  1969 
U<1»  STEAM/HR) 

M-(MBTU/HR) 


Ag3 


TakteM 


CHPBCON  Km  liMrito  lar  Fort  ln«  nil.  N4MS 


TiriMolop 

BoBtr 

S/MBTU 

S/KffTM 

KSINV. 

KSLCC 

UXVR 

Nnenm 

i2C»L 

17A7/17 

19494 

23JQ7 

4020 

31926 

431S9 

136 

«6(XL 

17/17/17 

20J84 

24.610 

4020 

34339 

4SS72 

144 

STOKER 

12/2(V2(V20 

27.603 

33j002 

32334 

7S9S 

61111 

193 

CWS 

1(V2(V2S/2S 

21.877 

26.1S0 

21129 

1060S 

S061S 

160 

COM 

12/21/21/21 

27.791 

33.227 

18719 

m26 

64296 

203 

FBC 

9/18/23/23 

26J7S 

31.774 

30190 

7S01 

S8837 

186 

M22SM 

KSCOAL 

KSHVYOIL 

SAVINGS 

mnAl 

STCXER 

CWS 

M-COAL 

FILE  PREFIX:  FBOS 

PMCR:  SOL 

AVE  MC»4.  LOAD:  17  M 

CHP  is  20  2S  L  FUEL  -  NG  JS6  AGE  >  19«S 

L  -  (Ki  STEAMi«R) 

M  s  (MBTU/HR) 


Table  32 

CHPBCON  Km  Rantta  Cor  Fort  Bn«i  BUg.  4-3124 


Teciwolnp 

BoBer 

$/MBTU 

S/KiSTM 

KSLCC 

LCC/R 

NcwFlaM 

GAS 

42/42/42 

11.6S6 

13.936 

5625 

50088 

67757 

100 

«2  0IL 

42/42/42 

16463 

20.161 

5625 

78368 

92237 

136 

#6  00. 

42/42/42 

17.953 

21.464 

5625 

84529 

98198 

145 

STOKER 

29/49/49/49 

1S490 

18421 

41320 

16975 

84731 

125 

CWS 

25/49/63/63 

13.650 

16321 

30776 

25051 

78026 

115 

CCB4 

3Q/S2/S2/52 

19JS8 

23.144 

24442 

65901 

110648 

163 

FBC 

23/46/38/58 

15.049 

17.992 

39269 

17147 

82311 

121 

KSCOAL 

KSHVYOIL 

SAVINGS 

RctrafU 

STCHCER 

3361 

15381 

-91056 

-72314 

CWS 

2273 

23295 

-125967 

-100400 

M-COAL 

3904 

14764 

-88234 

-69565 

FILE  PREFIX:  FBG2 

PMCR:  126  L 

AVE  MC»4.  LOAD:  42  M 

CHP«2  20  37.9  L  FUEL«NG.FS2  AGE  >>1972 
10  SO  L  FUEL  »  NG.FS2  AGE  =  19S2 
L»(Ki  STEAM/HR) 

M-(MBTU/HR) 


TafekU 


CWBCON  Sm  RMHilBr  Pofl  Bl%.  C-7S49 


TtciMiogy 

SMBTU 

s^ism 

KSFUEL 

KSLCC 

LCOK 

Ntw  FIhI 

GAS 

34G4/34 

12.133 

14.306 

3028 

39387 

32143 

100 

i2(XL 

34/34/34 

17J40 

20.732 

3028 

61764 

74322 

143 

•6  (ML 

34/34/34 

18A30 

22iB4 

3028 

66447 

79203 

132 

STOKER 

23G9G9G9 

17JM2 

20.673 

37447 

13377 

74318 

143 

CWS 

20/39/30/30 

13.209 

1S.1M 

27421 

19703 

68307 

131 

COM 

24M1M1/41 

20J29 

24.903 

22346 

31378 

93347 

179 

FBC 

1SG</4«M6 

16J73 

20.176 

33433 

13638 

72326 

139 

KSINV 

KSCOAL 

KSHVYOIL 

SAVINGS 

RtmAt 


STOKER 

CWS 

M-COAL 

FILE  PREFIX:  FB04 

PMCaL  100  L 

AVE  M(X4.  LOAD:  33  M 

CHP  #4  20  SO  L  FUEL  -  NGJ^2  AGE  -  1973 

L-(Ki  STEAM/HR) 

M-(MBTU/HR) 


A83 
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Cantral  H«ating  Plant  Economics  Evaluation  —  Sensitivity  Analysis  Page  1 

File:  FBGG  Type:  New  plant  (NP)  05/11/92 

Desc:  PORT  BRAGG 
Tech:  Gas  /  Oil  Fired  Boiler 


Base  ud  Plant  Information 


State:  NC  -  North  Carolina  Base  DOE  Region:  3 

I^R:  379,000  Ib/hr  steam  Number  of  boilers:  3 

Height  of  the  plant:  40  ft 
Building  area:  10200  sq  ft 
Pliuit  area:  2.44  acres 

****************************************************************************** 
Facility  Parameters 


Capital  Equi^ent  Escalation  Factor:  1.045  (4771.57/1991) 

Non-Lid>or  Operation  &  Maintenance  Escalation  Factor:  1.106  (  947.10/1991) 
Operation  &  Maintenance  Labor  Escalation  Factor:  1.061  (4386.55/1991) 
Construction  Labor  Escalation  Factor:  1.030  (  272.70/1991) 

Annual  electricity  usage:  2,051,666  kW-hr 

1991  cost  for  distillate:  0.631  $/gallon 
1991  cost  for  residual:  0.400  $/gallon 
1991  cost  for  natural  gas:  2.722  $/million  Btu 
1991  cost  for  electricity:  0.053  $/kW-hr 

Annual  Facility  Output:  1,159,392  thousemd  lb  steeun 

Annual  Natural  Gas  Usage:  1,423  10^6  SCF 

Heating  plant  efficiency:  83.2%  natural  gas 

Year  of  Study:  1991 

Years  of  Operation:  1995  -  2019 

Annual  #2  Fuel  Oil  Usage:  11,200  10^3  gal 

Heating  plant  efficiency:  86.2%  #2  fuel  oil 

*****************'***'***********«*«*«*******'********'»****•******'*************** 
Facility  Capital  Costs 

**‘******'****i^***************************************************'************«* 


Equipment 

Cost 

Equipment 

Cost 

Boiler: 

$ 

2,242,793 

Stack: 

$ 

32,911 

Building/ service : 

$ 

1,621,511 

Water  trtmnt: 

S 

930,583 

Feedwtr  pmps: 

S 

43,085 

Cond  xfr  pnps: 

$ 

46,709 

Cond  strg  tnk: 

$ 

10,835 

Oil  (long)  storage: 

$ 

476,208 

Oil  day  strg  pop: 

$ 

5,642 

Oil  heaters: 

$ 

12,224 

Oil  day  strg  tanks: 

$ 

28,304 

Oil  unload  pumps: 

$ 

13,791 

Oil  xfr  £»nps: 

S 

7,992 

Fire  protection: 

$ 

52,241 

Cont  bldn  tnk: 

$ 

1,512 

Intr  bldn  tnk: 

$ 

1,512 

Oppressor : 

$ 

24,453 

Car  puller: 

$ 

20,896 

Rail: 

$ 

22,202 

Site  preparation: 

$ 

6,373 

Site  inprovements : 

S 

302,476 

Mobile  equipment: 

$ 

40,748 
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Central  Haating  Plant  Economics  Evaluation  --  Sensitivity  Analysis  Page  2 

File:  FBG6  Type:  New  plant  (NP)  05/11/92 

Oesc:  FORT  BRAOG 
Tech:  Gas  /  Oil  Fired  Boiler 


Facility  Capital  Costs,  cont 


Piping:  $  1,484,057  Instrumentation:  $  548,726 

Direct  costs:  $  3,125,845 


Plant  installed  cost:  $  12,247,402 


Facility  Annual  O  &  M  and  Energy  Costs 


Operating  staff:  12 

Annual  Labor  Costs:  $  499,778 

Annual  Year  Non-Labor  O  &  M  Costs  :  $  832,832 

1995  Natural  gas  costs  :  $  5,000,592 

1995  Auxiliary  Energy  Costs  :  $  108,982 

1995  »2  fuel  oil  costs  :  $  8,610,956 

*«***********«**«**««***«***«***************1^********************************* 

Periodic  Major  Maintenance  Cost  Sumnary 

IF*******************  ************************************************ 


Time  Interval 


3  years 
10  years 
18  years 


Cost 


$  30,000 
$  386,834 
$  18,684 


Time  Interval 


5  years 
15  years 
20  years 


Cost 


$  7,075 
$  151,802 
$  16,651 


Facility  Life  Cycle  Cost  Summary 


Analysis  using  natural  gas  as  primary  fuel 

•f  PV  'Adjusted'  Investment  Costs 

+  PV  Energy  Tremsportation  Costs 

+  PV  Annually  Recurring  O&M  Costs 

+  PV  Non -Annually  Recurring  Repair  &  Replacement 

•f  PV  Disposal  Cost  of  Existing  System 

+  PV  Disposal  Cost  of  New/Retrofit  Facility 


=  S  10,732,356 
=  $  106,846,953 
=  $  10,802,151 
=  $  579,314 
=  $  0 
=  $  0 


Total  Life  Cycle  Cost  (1991) 


=  $  128,960,776 


Levelized  Cost  of  Service  (1995  start)  =  7.4820  $/MMBtu 

Levelized  Cost  of  Service  (1995  start)  =  8.9454  $/1000  lb  steeun 


Facility  Life  Cycle  Cost  Summary 


Analysis  using  #2  fuel  oil  as  primary  fuel 
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Central  Heating  Plant  Bcononics  Evaluation  —  Sensitivity  Analysis  Page  3 

File:  FBQG  Type:  New  plant  (NP)  05/11/92 

Desc:  PORT  BRAOG 
Tech:  Gas  /  Oil  Fired  Boiler 


Facility  Life  Cycle  Cost  Sunnary,  cont 


*  PV  Energy  +  Transportation  Costs 
+  PV  Annually  Recurring  O&M  Costs 

4-  PV  Mon-Annually  Recurring  Repair  &  Replacement 
+  PV  Disposal  Cost  of  Existing  System 

*  PV  Disposal  Cost  of  New/Retrofit  Facility 


=  $  152,268,430 
=  $  10,802,151 
=  $  579,314 
=  $  0 
=  $  0 


Total  Life  Cycle  Cost  (1991) 


=  $  174,382,254 


Levelized  Cost  of  Service  (1995  start)  =  10.117  $/MMBtu 

Levelized  Cost  of  Service  (1995  start)  =  12.096  $/1000  lb  steam 


Sensitivity  Analysis 


sss  Primary  fuel  initial  cost  variation 


Change 

PV  Primary  Fuel 

Life  Cycle  Cost 

LCS,$/10001b  steam 

50% 

52,659,465 

76,301,311 

5.292 

60% 

63,191,358 

86,833,204 

6.023 

70% 

73,723,252 

97,365,097 

6.753 

80% 

84,255,145 

107,896,990 

7.484 

90% 

94,787,038 

118,428,883 

8.214 

100% 

105,318,931 

128,960,776 

8.945 

110% 

115,850,824 

139,492,670 

9.676 

120% 

126,382,717 

150,024,563 

10.406 

130% 

136,914,610 

160,556,456 

11.137 

140% 

147,446,504 

171,088,349 

11.867 

150% 

157,978,397 

181,620,242 

12.598 

ass  Primary  fuel  escalation  rate  variation  ass 

Change 

PV  Primary  Fuel 

Life  Cycle  Cost 

LCS,$/10001b  steeun  ' 

-3% 

73,417,365 

97,059,211 

6.732 

>2% 

82,490,021 

106,131,866 

7.361 

-1% 

93,034,992 

116,676,837 

8.093 

0% 

105,318,931 

128,960,776 

8.945 

1% 

119,658,535 

143,300,380 

9.940 

2% 

136,429,937 

160,071,782 

11.103 

3% 

156,079,829 

179,721,674 

12.466 

4% 

179,138,616 

202,780,462 

14.066 

5% 

206,235,971 

229,877,817 

15.945 

6% 

238,119,197 

261,761,042 

18.157 

ass  Auxiliary 

energy  cost  variation  ass 

Chemge 

PV  Auxiliary  Energy 

Life  Cycle  Cost 

LCS,$/10001b  steeun 

80% 

1,222,417 

128,655,172 

8.924 
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central  Haating  Pltmt  Econonics  Evaluation  —  Sansitivity  Analysis  Paga  4 

Fila:  PBGQ  Typa:  Naw  plant  (NP)  05/11/92 

Dasc:  FORT  BRAGG 
Tach:  Gas  /  Oil  Firad  Boilar 


Sansitivity  Analysis,  cent 


100% 

1,528,022 

128,960,776 

8.945 

110% 

1,680,824 

129,113,579 

8.956 

120% 

1,833,626 

129,266,381 

8.966 

33SS  o&M  labor 

cost  variation  sss 

Change 

PV  O&M  Labor 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

5,195,256 

127,661,962 

8.855 

90% 

5,844,663 

128,311,369 

8.900 

100% 

6,494,070 

128,960,776 

8.945 

110% 

7,143,477 

129,610,183 

8.990 

120% 

7,792,884 

130,259,590 

9.035 

3S3  06M  non-labor  cost  variation  33= 

Change 

PV  O&M  Non-Labor 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

3,446,465 

128,099,160 

8.885 

90% 

3,877,273 

128,529,968 

8.915 

100% 

4,308,081 

128,960,776 

8.945 

110% 

4,738,889 

129,391,585 

8.975 

120% 

5,169,698 

129,822,393 

9.005 

3SX  Repair/replace  cost  variation  3=3 

Change 

PV  Repair/Replace 

Life  Cycle  Cost 

LCS,$/10001b  steeun 

80% 

463,451 

128,844,914 

8.937 

90% 

521,383 

128,902,845 

8.941 

100% 

579,314 

128,960,776 

8.945 

110% 

637,246 

129,018,708 

8.949 

120% 

695,177 

129,076,639 

8.953 

3SS  Initial  cost  variation  sss 

Change 

PV  Initial  Cost 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

8,585,885 

126,573,245 

8.779 

90% 

9,659,121 

127,767,011 

8.862 

100% 

10,732,356 

128,960,776 

8.945 

110% 

11,805,592 

130,154,542 

9.028 

120% 

12,878,828 

131,348,308 

9.111 

3SS  Existing  salvage  value  variation  ==s 

Change 

PV  Existing  Salvage 

Life  Cycle  Cost 

LCS,$/10001b  steam 

Existing  plemt  salvaga  values  specified  is  0. 
Variation  of  value  is  unnecessary.  Analysis  skipped. 


S3S  New  salvage  value  variation  33s 
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C«ntr«l  HMting  Plant  Bconooiics  Evaluation  —  Sonsitivity  Analysis 

Page  5 

Pila:  PBOG 

^pe:  New  plant 

(NP) 

05/11/92 

Dasc:  FORT  BRAGG 

Tach:  Gas  /  Oil  Firad  Boilar 

Sansitivity  Analysis,  cont 

%*********** 

%*********** 

-15% 

-320,820 

129,281,597 

8.967 

-10% 

-213,880 

129,174,657 

8.960 

-5% 

-106,940 

129,067,717 

8.952 

0% 

0 

128,960,776 

8.945 

5% 

106,940 

128,853,836 

8.938 

10% 

213,880 

128,746,896 

8.930 

15% 

320,820 

128,639,956 

8.923 

sss  Discount  rate 

variation 

Change 

Life  Cycle  Cost 

LCS,$/10001b  ste2un 

0.0% 

256,519,232 

17.793 

0.5% 

235,989,485 

16.369 

1.5% 

200,800,336 

13.928 

2.5% 

172,065,641 

11.935 

3.5% 

148,462,758 

10.298 

4.5% 

128,960,776 

8.945 

5.5% 

112,752,497 

7.821 

6.5% 

99,203,005 

6.881 

7.5% 

87,810,626 

6.091 

8.5% 

78,177,169 

5.422 

9.5% 

69,985,149 

4.854 

10.5% 

62,980,290 

4.368 

11.5% 

56,958,023 

3.950 

12.0% 

54,262,405 

3.763 

Plauit  life  variation  ss= 

Change 

Life  Cycle  Cost 

LCS,$/10001b  steeun 

10  yr 

61,410,016 

7.982 

11  yr 

66,395,605 

8.007 

12  yr 

71,413,865 

8.055 

13  yr 

76,461,434 

8.122 

14  yr 

81,481,943 

8.198 

15  yr 

86,536,921 

8.288 

16  yr 

91,378,302 

8.366 

17  yr 

96,069,923 

8.440 

18  yr 

100,646,253 

8.513 

19  yr 

105,071,556 

8.581 

20  yr 

109,517,217 

8.659 

21  yr 

113,678,513 

8.722 

22  yr 

117,688,331 

8.781 

23  yr 

121,570,571 

8.838 

24  yr 

125,329,299 

8.893 

25  yr 

128,960,776 

8.945 
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Central  Heating  Plant  Bcon<MBics  Evaluation  —  Sensitivity  Analysis  Page  1 

Pile:  PBG6  Type:  New  plant  (NP)  07/29/92 

Desc:  FORT  BRAGG 
Tech:  Gas  /  Oil  Fired  Boiler 


Base  euid  Plant  Information 

****************************************************************************** 

State:  NC  -  North  Carolina  Base  DOE  Region:  3 

ntCR:  379,000  Ib/hr  steam  Number  of  boilers:  3 

Height  of  the  pleuit:  40  ft 
Building  area:  10200  sq  ft 
Plemt  area:  2.44  acres 


Facility  Parameters 


Capital  Equipment  Escalation  Factor:  1.045  (4771.57/1991) 

Non-Labor  Operation  &  Maintenemce  Escalation  Factor:  1.106  (  947.10/1991) 
Operation  6  Maintenance  LeUaor  Escalation  Factor:  1.061  (4386.55/1991) 
Construction  Labor  Escalation  Factor:  1.030  (  272.70/1991) 

Annual  electricity  usage:  2,051,666  kW-hr 

1991  cost  for  distillate:  0.631  $/gallon 
1991  cost  for  residual:  0.400  $/gallon 
1991  cost  for  natural  gas:  2.722  $/million  Btu 
1991  cost  for  electricity:  0.053  $/kWThr 

Annual  Facility  Output:  1,159,392  thousand  lb  steeun 

Annual  #6  Fuel  Oil  Usage:  10,155  10^3  gal 

Heating  plant  efficiency:  87.8%  #6  fuel  oil 

Year  of  Study:  1991 

Years  of  Operation:  1995  -  2019 


Facility  Capital  Costs 


Equipment 

Cost 

Boiler: 

S 

2,242,793 

Building/service : 

$ 

1,621,511 

Peedwtr  paps: 

$ 

43,085 

Cond  strg  tnk: 

$ 

10,835 

Oil  day  strg  pap: 

$ 

5,642 

Oil  day  strg  temks: 

$ 

28,304 

Oil  xfr  Emps: 

$ 

7,992 

Cont  bldn  tnk: 

$ 

1,512 

Cesapressor : 

$ 

24,453 

Rail: 

$ 

22,202 

Site  improvements: 

$ 

302,476 

Elec  substation: 

$ 

83,490 

Piping: 

$ 

1,484,057 

Direct  costs: 

$ 

3,125,845 

Equifanent 

Cost 

Stack: 

S 

32,911 

Water  trtmnt: 

$ 

930,583 

Cond  xfr  pmps: 

$ 

46,709 

Oil  (long)  storage: 

$ 

476,208 

Oil  heaters: 

$ 

12,224 

Oil  unload  pumps: 

$ 

13,791 

Fire  protection: 

S 

52,241 

Intr  bldn  tnk: 

$ 

1,512 

Car  puller: 

$ 

20,896 

Site  preparation: 

$ 

6,373 

Mobile  equipment: 

$ 

40,748 

Electrical: 

$ 

261,892 

Instrumentation : 

$ 

548,726 
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CMitral  HMtiiHl  Plant  Iconeadcs  Evaluation  - 
Pila:  FBO€  Typat  Haw  plant  (HP) 

Dasc:  VOStT  BRMO 

Tach:  Oas  /  Oil  Firad  Boilar 


•  Sanaitivity  Analysis 


Paga  2 
07/29/92 


Facility  Capital  Costa,  cont 


Plant  installad  cost: 


12,247,402 


Facility  Annual  O  &  M  and  Bnargy  Costs 


Operating  staff:  12 

Annual  Labor  Costs:  $  499,778 

Annual  Yaar  Hon-Labor  O  6  M  Costs  :  $  832,832 

1995  *6  fual  oil  coats  :  $  5,457,879 

1995  Auxiliary  Energy  Costs  :  $  108,982 


Periodic  Major  Maintenance  Cost  Sunaary 


Tina  Interval 


3  years 
10  years 
18  years 


Tima  Interval 


30,000 

386,834 

18,684 


5  years 
15  years 
20  years 


7,075 

151,802 

16,651 


Facility  Life  Cycle  Cost  Susnary 


Analysis  using  #6  fuel  oil  as  primary  fuel 
•••  FV  'Adjusted'  Investment  Costs 
+  PV  Energy  *  Transportation  Costs 
+  PV  Annxially  Recurring  O&M  Costs 
•I-  FV  Nbn-Annually  Recurring  Repair  &  Replacement 
FV  Disposal  Cost  of  Existing  Syst«n 
+  FV  Disposal  Cost  of  New/Retrofit  Facility 

Total  Life  Cycle  Cost  (1991) 

Levelized  Cost  of  Service  (1995  start) 

Levellzed  Cost  of  Service  (1995  start) 


=  $  10,732,356 

=  $  108,534,041 
=  S  10,802,151 
=  $  579,314 

=  $  0 
»  $  0 

s  $  130,647,864 

7.5798  $/MMBtu 
9.0625  $/1000  lb  steam 


Sensitivity  Analysis 


sas  Primary  fuel  initial -cost  variation  aaa 


Change  PV  Primary  Fuel 

50%  53,503,009 

60%  64,203,611 


Life  Cycle  Cost  LCS,$/10001b  steam 
77,144,855  5.351 

87,845,457  6.093 
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Cantral  Haating  Plant  Bconoaiica  Evaluation  —  Sansitivity  Analysis  Pags  3 

Pila:  FB06  Typa:  Naw  plant  (NP)  07/29/92 

Dasc:  FORT  BRAOG 
Tach:  Gas  /  Oil  Firad  Boilar 


Sansitivity  Analysis,  cont 


80% 

85,604,815 

109,246,660 

7.578 

90% 

96,305,417 

119,947,262 

8.320 

100% 

107,006,019 

130,647,864 

9.062 

110% 

117,706,621 

141,348,466 

9.804 

120% 

128,407,222 

152,049,068 

10.547 

130% 

139,107,824 

162,749,670 

11.289 

140% 

149,808,426 

173,450,272 

12.031 

150% 

160,509,028 

184,150,874 

12.773 

ssa  Priaary  fual  ascalation  rata  variation  sss 

Changa 

PV  Primary  Fual 

Li£a  Cycla  Cost 

LCS,$/10001b  steam 

-3% 

75,748,941 

99,390,786 

6.894 

-2% 

84,673,485 

108,315,330 

7.513 

-1% 

95,008,379 

118,650,224 

8.230 

0% 

107,006,019 

130,647,864 

9.062 

1% 

120,965,924 

144,607,770 

10.030 

2% 

137,243,569 

160,885,414 

11.159 

3% 

156,260,827 

179,902,672 

12.479 

4% 

178,518,333 

202,160,179 

14.023 

5% 

204,610,094 

228,251,940 

15.832 

6% 

235,240,735 

258,882,581 

17.957 

aas  Auxiliary  anargy  cost  variation  ss= 

Changa 

PV  Auxiliary  Enargy 

Lifa  Cycla  Cost 

LCS,$/10001b  steeun 

80% 

1,222,417 

130,342,260 

9.041 

90% 

1,375,219 

130,495,062 

9.051 

100% 

1,528,022 

130,647,864 

9.062 

110% 

1,680,824 

130,800,666 

9.073 

120% 

1,833,626 

130,953,469 

9.083 

ssx  o&M  labor 

cost  variation  sss 

Changa 

PV  O&M  Labor 

Lifa  Cycla  Cost 

LCS,$/10001b  steeun 

80% 

5,195,256 

129,349,050 

8.972 

90% 

5,844,663 

129,998,457 

9.017 

100% 

6,494,070 

130,647,864 

9.062 

110% 

7,143,477 

131,297,271 

9.107 

120% 

7,792,884 

131,946,678 

9.152 

ssa  o&M  non-labor  cost  variation  sss 

Changa 

PV  O&M  Mon-Labor 

Lifa  Cycla  Cost 

LCS,$/10001b  steam 

80% 

3,446,465 

129,786,248 

9.002 

90% 

3,877,273 

130,217,056 

9.032 

100% 

4,308,081 

130,647,864 

9.062 

110% 

4,738,889 

131,078,672 

9.092 
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Cantral  Heating  Plamt  Econcnnics  Evaluation  —  Sensitivity  Analysis  Page  4 

File;  PBG6  Type;  New  plant  (NP)  07/29/92 

Desc;  FORT  BRAGG 
Tech:  Gas  /  Oil  Fired  Boiler 


Sensitivity  Analysis,  cont 


ss=  Repair /replace  cost  variation  ===: 


Chemge 

PV  Repair/Replace 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

463,451 

130,532,001 

9.054 

90% 

521,383 

130,589,933 

9.058 

100% 

579,314 

130,647,864 

9.062 

110% 

637,246 

130,705,796 

9.066 

120% 

695,177 

130,763,727 

9.070 

=ss  Initial  cost 

variation  === 

Change 

PV  Initial  Cost 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

8,585,885 

128,260,333 

8.896 

90% 

9,659,121 

129,454,098 

8.979 

100% 

10,732,356 

130,647,864 

9.062 

110% 

11,805,592 

131,841,630 

9.145 

120% 

12,878,828 

133,035,396 

9.228 

ssa  Existing 

salvage  value  variation 

=s= 

Change 

PV  Existing  Salvage 

Life  Cycle  Cost 

LCS,$/10001b  steeun 

Existing  plant  salvage  values 

specified  is  0. 

Variation 

of  value  is  unnecessary.  Analysis  skipped. 

=ss  New  salvage  value  variation  === 

Change 

PV  New  Salvage 

Life  Cycle  Cost 

LCS,$/10001b  steeun 

-15% 

-320,820 

130,968,685 

9.084 

-10% 

-213,880 

130,861,744 

9.077 

-5% 

-106,940 

130,754,804 

9.069 

0% 

0 

130,647,864 

9.062. 

5% 

106,940 

130,540,924 

9.055 

10% 

213,880 

130,433,984 

9.047 

15% 

320,820 

130,327,044 

9.040 

==s  Discount 

rate  variation  === 

Change 

Life  Cycle  Cost  LCS,$/10001b  steeun 

0.0% 

255,269,595 

17.707 

0.5% 

235,312,174 

16.322 

1.5% 

201,032,108 

13.944 

2.5% 

172,956,540 

11.997 

3.5% 

149,823,413 

10.392 

4.5% 

130,647,864 

9.062 

5.5% 

114,657,756 

7.953 

6.5% 

101,244,910 

7.022 

7.5% 

89,928,064 

6.237 

8.5% 

80,324,620 

5.571 
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Cantral  Haating  Plant  SconoaBics  Evaluation  —  Sansitivity  Analysis  Paga  5 

Pila:  FB06  TVP«:  Naw  plant  (NP)  07/29/92 

Dasc:  FORT  BRAiQO 
Tach:  Gas  /  Oil  Firad  Boilar 


Sansitivity  Analysis,  cont 


10.5%  65,096,066  4.515 
11.5%  59,028,170  4.094 
12.0%  56,304,866  3.905 

Plant  life  variation  sas 


Changa 

Lifa  Cycla  Cost 

LCS,$/10001b  steam 

10  yr 

65,879,232 

3.563 

11  yr 

71,036,145 

8.566 

12  yr 

76,105,266 

8.584 

13  yr 

81,043,821 

8.608 

14  yr 

85,852,414 

8.638 

15  yr 

90,623,666 

8.679 

16  yr 

95,188,959 

8.715 

17  yr 

99,613,272 

8.751 

18  yr 

103,930,232 

8.791 

19  yr 

108,103,900 

8.829 

20  yr 

112,305,490 

8.880 

21  yr 

116,231,144 

8.918 

22  yr 

120,013,460 

8.955 

23  yr 

123,675,606 

8.991 

24  yr 

127,221,878 

9.027 

25  yr 

130,647,864 

9.062 
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Central  Heating  Plant  Econonlce  Evaluation  —  Sensitivity  Analysis 
File:  FBGC  Type:  New  plant  (NP) 

Oesc:  FORT  BRAOG 

Tech:  Dunp  Grate  Spreader  Stoker,  w/  fly  ash  reinjection 


Base  and  Plant  Information 


State:  NC  -  North  Carolina  Base  DOE  Region:  3 

FNCR:  379,000  Ib/hr  steam  Number  of  boilers:  4 

Coal  code:  W205320  Distance  frc»t  base:  294  miles 

State:  KY  -  Kentucky  DOE  Region:  3 

Coal  type:  bitviminous  (properties  on  a  dry  basis) 

hhv:  12870  Btu/lb  fixed  carbon:  52.20%  volatiles:  38.10% 
ash:  9.70%  sulfur:  0.50% 

Coal  handling  equipment  capacity:  200  tons /hr 

Coal  silo  storage  capacity:  1426  tons 

A^rox.  building  width:  84  feet 

Approx,  building  length:  252  feet 

Height  of  the  plant:  91  ft 

Building  area:  21072  sq  ft 

Pleuit  area:  2.63  acres 

****************************************************************************** 
Facility  Parameters 

************************«******«*$*****•*********•*************•*************• 

Capital  Equipment  Escalation  Factor:  1.045  (4771.57/1991) 

Non-Labor  Operation  &  Maintenance  Escalation  Factor:  1.106  (  947.10/1991) 
Operation  &  Mainten^ulce  Labor  Escalation  Factor:  1.061  (4386.55/1991) 
Construction  Labor  Escalation  Factor:  1.030  (  272.70/1991) 

Annual  diesel/distillate  fuel  usage:  17,516  gallons 
Annvial  electricity  usage:  6,373,949  kW-hr 
Annual  lime  usage:  1,176  tons 

1991  cost  for  coal:  1.715  $/MMBtu 
1991  cost  for  distillate:  0.631  $/gallon 
1991  cost  for  electricity:  0.053  $/kW-hr 

Annual  Facility  Output:  1,159,392  thousand  lb  ste^un 
Annual  Coal  Usage:  60,569  tons  (dry)  /  64,204  tons  (wet) 

Heating  plemt  efficiency:  84% 

Year  of  Stuc^:  1991 

Years  of  Operation:  1995  -  2019 


Facility  Installed  Capital  Costs 

****************************************************************************** 
Equipment  Cost  Equipment  Cost 


Boiler:  $  18,234,113  Coal  Handling;  $  7,109,178 

Ash  Handling:  $  2,563,757  Mechncl  Collector:  $  219,181 
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Cantral  Haating  Plant  Bconoalcs  Evaliiation  —  Sansitivity  Analysis  Pag#  2 
Fils:  FBQC  T/P*:  Ns«r  plant  (NP)  07/29/92 
Dssc:  FORT  BRAOO 

Tsch:  Dunp  Orats  Sprsadsr  Stoksr,  w/  fly  ash  rsinjsction 


Facility  Installed  Capital  Costs,  cent 


Water  Treatnant 
Air  Canpressor: 
Piping/Stack: 
Building  Costs: 


$  1,440,954 
$  113,612 
$  6,123,282 
$  13,437,622 


Pumps: 

Waste  Water  Trtamt 
Electrical  System: 
Direct  costs: 


$  359,045 
$  156,176 
$  1,789,999 
$  20,670,555 


Plant  installed  cost:  $  83,110,049 


Facility  Annual  O  &  M  «u\d  Energy  Costs 


Operating  staff:  34 
Annual  Labor  Costs:  $  1,455,295 
First  Year  Non-Labor  O  6  M  Costs 
Annual  Year  Non-Labor  O  6  M  Costs 
1995  Coal  Costs  (incl  transport) 
1995  Auxiliary  Energy  Costs 


$  2,465,522 
$  2,885,447 
$  3,324,765 
$  352,044 


Periodic  Major  Maintenance  Cost  Summary 


Time  Interval  Cost 


Tine  Interval  Cost 


3  years  $ 

7  years  $ 

10  years  $ 

15  years  $ 

20  years  $  1 


144,735  5  years 

131,192  8  years 

950,959  12  years 

23,650  18  years 

525,196 


$  126,244 
$  449,078 
$  85,105 
S  37,366 


Facility  Life  Cycle  Cost  Summary 


■f  PV  'Adjusted'  Investment  Costs 

•f  PV  Energy  +  Transportation  Costs 

+  PV  Annually  Recurring  O&M  Costs 

+  PV  Non-Annually  Recurring  Repair  &  Replacement 

•f  PV  Disposal  Cost  of  Existing  System 

*  PV  Disposal  Cost  of  New/Retrofit  Facility 


=  $  72,829,053 
=  $  52,914,546 
=  $  37,141,111 
=  $  3,217,968 
=  $  0 
=  $  0 


Total  Life  Cycle  Cost  (1991) 


=  $  166,102,680 


Levelized  Cost  of  Service  (1995  start) 


9.6368  $/MMBtu 
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Central  Haating  Plant  Econonics  Bvalxiation  —  Sansitivity  Analysis  Paga  3 
Filat  FBOC  TVpa:  Naw  plant  (NP)  07/29/92 
Dasc:  FORT  BRAGG 

Tach:  Dunp  Grata  Spraadar  Stokar,  w/  fly  ash  rainjaction 


Sansitivity  Analysis 


ssa  Prisiary  fuel  initial  cost  variation  =ss 


Change 

PV  Primary  Fuel 

Life  Cycle  Cost 

LCS,$/10001b  steeun 

50% 

23,965.836 

142,136,844 

9.859 

60% 

28,759,004 

146,930,011 

10.191 

70% 

33,552,171 

151,723,178 

10.524 

80% 

38,345,338 

156,516,346 

10.856 

90% 

43,138,506 

161,309,513 

11.189 

100% 

47,931,673 

166,102,680 

11.521 

110% 

52,724,840 

170,895,848 

11.854 

120% 

57,518,008 

175,689,015 

12.186 

130% 

62,311,175 

180,482,183 

12.519 

140% 

67,104,342 

185,275,350 

12.851 

150% 

71,897,510 

190,068,517 

13.184 

S3S  Primary  fuel  escalation  rate  variation  === 

Change 

PV  Primary  Fuel 

Life  Cycle  Cost 

LCS,$/10001b  steam 

-3% 

34,739,514 

152,910,522 

10.606 

-2% 

38,523,048 

156,694,055 

10.869 

-1% 

42,886,234 

161,057,242 

11.171 

0% 

47,931,673 

166,102,680 

11.521 

1% 

53,781,039 

171,952,046 

11.927 

2% 

60,578,650 

178,749,658 

12.399 

3% 

68,495,693 

186,666,700 

12.948 

4% 

77,735,213 

195,906,220 

13.589 

5% 

88,538,020 

206,709,028 

14.338 

6% 

101,189,659 

219,360,667 

15.216 

ssa  Auxiliary 

energy  cost  variation  saa 

Ctumge 

PV  Auxiliary  Energy 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

3,986,298 

165,106,106 

11.452 

90% 

4,484,586 

165,604,393 

11.487 

100% 

4,982,873 

166,102,680 

11.521 

110% 

5,481,160 

166,600,968 

11.556 

120% 

5,979,448 

167,099,255 

11.590 

saa  o&M  led>or 

cost  variation  saa 

Change 

PV  O&M  lAbor 

Life  Cycle  Cost 

LCS,$/10001b  ste2un 

80% 

15,127,986 

162,320,684 

11.259 

90% 

17,018,984 

164,211,682 

11.390 

100% 

18,909,982 

166,102,680 

11.521 

110% 

20,800,980 

167,993,679 

11.653 

120% 

22,691,979 

169,884,677 

11.784 

saa  O&M  non-labor  cost  variation  ssa 

A98 


TaMc  M  (Coal’d) 


Cantral  Haating  Plant  Bconoakics  Evaluation  —  Sensitivity  Analysis  Page  4 

Filet  FBQC 

Type:  New  plant  (NP) 

07/29/92 

Desc:  PORT  BRAOO 

Tech:  Dunp  Grate 

Spreader  Stoker,  w/ 

fly  ash  reinjection 

Sensitivity  Analysis,  cont 

**** 

**** 

Change 

PV  O&M  Non-Labor 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

14,584,903 

162,456,455 

11.268 

90% 

16,408,015 

164,279,568 

11.395 

100% 

18,231,128 

166,102,680 

11.521 

110% 

20,054,241 

167,925,793 

11.648 

120% 

21,877,354 

169,748,906 

11.774 

sss  Repair/replace  cost  variation  ss-. 

S 

Change 

PV  Repair/Replace 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

2,574,375 

165,459,087 

11.477 

90% 

2,896,171 

165,780,884 

11.499 

100% 

3,217,968 

166,102,680 

11.521 

110% 

3,539,765 

166,424,477 

11.544 

120% 

3,861,562 

166,746,274 

11.566 

ass  Initial  cost 

variation  ass 

Change 

PV  Initial  Cost 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

58,263,243 

149,121,218 

10.343 

90% 

65,546,148 

157,611,949 

10.932 

100% 

72,829,053 

166,102,680 

11.521 

110% 

80,111,959 

174,593,412 

12.110 

120% 

87,394,864 

183,084,143 

12.699 

sss  Existing  salvage  value  variation 

sss 

Change  PV  Existing  Salvage 

Life  Cycle  Cost 

LCS,$/10001b  steeun 

Existing  plant  salvage  values 

specified  is  0. 

Variation 

of  value  is  unnecessary 

.  Analysis  skipped. 

=ss  New  salvage  value  variation  a=s 

Clumge 

PV  New  Salvage 

Lif<^  Cycle  Cost 

LCS,$/10001b  steam 

-15% 

-2,109,977 

168,212,658 

11.668 

-10% 

-1,406,651 

167,509,332 

11.619 

-5% 

-703,325 

. 166,806,006 

11.570 

0% 

0 

166,102,680 

11.521 

5% 

703,325 

165,399,355 

11.473 

10% 

1,406,651 

164,696,029 

11.424 

15% 

2,109,977 

163,992,703 

11.375 

ass  Discount  rate  variation  ass 

Change 

Life  Cycle  Cost  LCS, 

$/10001b  steam 

0.0% 

266,365,451 

18.476 

0.5% 

250,785,946 

17.396 

1.5% 

223,700,223 

15.517 

A99 


MkJKCm^ 


Cwitral  RMting  Plant  loonaaies  Evaluation  — >  Sanaitivity  Analysia 

Paga  5 

Pila:  PBOC 

Typa:  Haw  plant 

(NP) 

07/29/92 

Base:  WCKt  BRAOO 

Taeh:  Dun|>  Grata 

Spraadar  Stokar,  w/  fly  aah  rainjaction 

Sanaitivity  Analyaia,  cMtt 

3.5% 

182,155,073 

12.635 

4.5% 

166,102.680 

11.521 

5.5% 

152,413,939 

10.572 

6.5% 

140.654,135 

9.756 

7.5% 

130,477,977 

9.050 

8.5% 

121,609.843 

8.435 

9.5% 

113,828,614 

7.895 

10.5% 

106,956,012 

7.419 

11.5% 

100,847,576 

6.995 

12.0% 

98,042,265 

6.800 

xsa  Plant  lifa  variation  sax 

Changa 

Lifa  Cycla  Coat 

LCS,$/10001b  staan 

10  yr 

120,349,774 

15.644 

11  yr 

124,097,923 

14.965 

12  yr 

127,827,924 

14.418 

13  yr 

131,308,889 

13.948 

14  yr 

134,721,953 

13.555 

15  yr 

138,077,818 

13.224 

16  yr 

141,378,128 

12.944 

17  yr 

144,371,444 

12.684 

18  yr 

147,328,849 

12.462 

19  yr 

150,109,897 

12.260 

20  yr 

153,736,320 

12.156 

21  yr 

156,416,595 

12.002 

22  yr 

158,908,029 

11.857 

23  yr 

161,310,050 

11.727 

24  yr 

163,832,833 

11.625 

25  yr 

166,102,680 

11.521 

AlOO 
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PiMl  Boiir  FM  Rmwtc  iMliJM  (Mr)  Limc  Rait^  lalcnMi/Fwr  ((■ 


25330 

1 

Nat  Gas 

FS2 

35000 

Y 

7 

25330 

2 

Nat  Gas 

FS2 

1975 

35000 

Y 

7 

2202 

1 

Nat  Gas 

FS2 

1972 

30000 

Y 

7 

2202 

2 

Nat  Gas 

FS2 

1972 

30000 

Y 

7 

25910 

1 

Nat  Gas 

FS2 

19«S 

35850 

Y 

6 

25910 

2 

Nat  Gas 

FS2 

1965 

35850 

Y 

6 

25910 

3 

Nat  Gas 

FS2 

1965 

35850 

Y 

6 

25910 

4 

Nat  Gas 

PS2 

1967 

34000 

Y 

6 

25910 

5 

Nat  Gas 

FS2 

1967 

34000 

Y 

6 

310 

1 

Nat  Gas 

FS2 

1972 

15300 

Y 

5 

310 

2 

Nat  Gas 

FS2 

1972 

15300 

Y 

5 

310 

3 

Nat  Gas 

FS2 

1972 

15300 

Y 

5 

(Total)  3S14S0 
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16048.7  5843^  6078.8  71S3.2 

16117.9  6436.9  5537.0  7184.4 


A103 
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Statas  Qw  Uli  Cyck  CmI  AMijrii  for 
Nrt  Garin  MUIi«  2S33e 


LIFI  CYCLl  COST  AlOLYSIS  STUDY:  TDQItD3 

LCCID  1.065  OATB/TIMB:  05-14-92  16:59:50 

PROJBCT  NO..  FY.  6  TITUE:  FY  1992  KIILDINO  25330 

INSTALLATION  A  LOCATION:  FORT  OORDCNI  GBORGIA 
OBSION  FBATURB: 

ALT.  ID.  A;  TITLE:  STATUS  QUO 
NAME  OF  DESIGNER: 


BASIC  INPUT  DATA  SUIMARY 


CRITERIA  REFERENCE :Tri-S«rvic«  MOA  for  Econ  Anal/LCC  (Enorgy) 


DISCOUNT  RATE:  4.6% 


KEY  PROJECT-CALENDAR  INFORMATICEI 


DATE  OF  STUDY  (DOS)  MAY  92 
MIDPOINT  OF  CCEISTRUCTION  (MPC)  JUN  92 
BENEFICIAL  OCCUPANCY  DATE  (BOD)  JAN  93 
ANALYSIS  END  DATE  (AED)  JAN  18 


atssaiaBaiaEsaBaREissssisaiaBaEaEaaBSSSsaaiaiatsaEaKsaBaiaBssBssssaBSBSSssssaBassassasssxssasaEssaissssss 


1 

1  1 

EQUIVALENT 

1 

1 

1 

COST  /  BENEFIT 

1  COST  1 

UNIFORM 

1  TIMB(S)  1 

1 

1  1  DIFFERENTIAL 

1 

1 

1 

DESCRIPTION 

1  IN  DOS  $  1  ESCALATION 

1  COST  INCURREDI 

1 

1  1 

RATE 

1 

1 

1 

1 ($  X  10**0) 1 

[%  PER  YEAR) 

1 

1 

M 

ssaMMMnsasaaaasax 

mmmmm \ aaaasassass | sssssssssaxaxx | sasszsssssssss | 

1 

INVESTMENT  COSTS 

1  .0  1 

.00 

1  JUN 

92  1 

1 

DISTILLATE  OIL 

1  23133.9  1 

1.58 

1  JUL93-JUL17  1 

1 

NATURAL  GAS 

1  416361.0  1 

3.64 

1  JUL93-JUL17  1 

1 

MAINT  LABOR 

1  167500.0  1 

.00 

1  JUL93-JUL17  1 

1 

MAINT  SERV 

1  18919.0  I 

.00 

1  JUL93-JUL17  1 

1 

MAINT  SUPPLY 

1  140000.0  1 

.00 

1  JUL93-JUL17  1 

1 

MAINT  UTIL 

1  94595.0  1 

.00 

1  JUL93-JUL17  1 

1 

STACK 

1  18000.0  I 

.00 

1  JAN 

15  I 

1 

EOtUMCTL 

1  10000.0  1 

.00 

1  JAN 

95  1 

1 

FNLEEQ 

1  1266.0  1 

.00 

1  JAN 

15  1 

1 

F_FAN 

1  17250.0  1 

.00 

1  JAN 

15  1 

1 

RELVALVE 

1  2492.0  1 

.00 

1  JAN 

08  1 

1 

RELVALVE 

1  2708.0  1 

.00 

1  JAN 

08  1 

1 

VfTBOILBR 

1  1575000.0  1 

.00 

1  JAN 

15  1 

1 

WTBURNER 

1  120000.0  1 

.00 

1  JAN 

15  1 

1 

BOIUIASTER 

1  10000.0  1 

.00 

1  JAN 

05  1 

1 

FLAMBSAFE 

1  20000.0  1 

.00 

1  JAN 

05  1 

1 

PLANIMASTER 

1  5000.0  1 

.00 

1  JAN 

05  1 

1 

AIRCOMPRECIP 

1  60000.0  1 

.00 

1  JAN 

95  1 

1 

AIRDRYERREFR 

1  12100.0  i 

.00 

1  JAN 

90  1 

1 

AIRRBCV 

1  1100.0  1 

.00 

1  JAN 

05  1 

1 

EMERGENCYGEN 

1  172186.0  1 

.00 

1  JAN 

05  1 

1 

CCEIDPUMP 

1  14000.0  i 

.00 

1  JAN 

95  1 

1 

CCEimtEC 

1  7500.0  1 

.00 

1  JAN 

05  1 

1 

COOLPUMP 

1  22800.0  i 

.00 

1  JAN 

95  1 

1 

DAIRHBATER 

1  25000.0  1 

.00 

1  JAN 

15  1 

1 

EXPTANK 

1  49000.0  i 

.00 

1  JAN 

15  1 

1 

FWPIPINGVAL 

1  1167.0  1 

.00 

1  JAN 

95  1 

1 

HTWPUMP 

1  48000.0  1 

.00 

1  JAN 

05  1 

1 

MUPUMP 

1  14000.0  1 

.00 

1  JAN 

95  1 

A106 


TaMi  m  (CMi*« 


IiCCXO  1.0<5  DKn/TlMmx 

mojKT  MO.,  n.  6  Tnuii  n  iwa 

INITALXATXaM  6  LOCATXOMi  POMT  GORDON 
DBSZGM  PSRTDRBt 

ALT.  ID.  A;  TIlLls  STATDS  QDO 
NAm  OCSIGMIR: 


05-14-92  16:59! 50 

WILDXNO  25330 
QBORGIA 


BASIC  IMPDT  DATA  SDMCARY 


I  BIATIR 
I  NAGPinBBLON 
I  OILPIPBBBLON 
I  POMP 
I  POMP 
I  TANRBnON 
I  PLASRTAMR 
I  SZSOFT 
I  SOMPPOMPVBRT 


1 

4000.0  1 

.00 

1 

JAM  05 

1 

1 

40.0  1 

.00 

1 

JAN  00 

1 

I 

49.0  i 

.00 

1 

JAM  00 

1 

1 

3000.0  1 

.00 

1 

JAM  00 

1 

1 

5000.0  1 

.00 

1 

JAN  00 

1 

1 

114000.0  1 

.00 

1 

JAN  05 

1 

1 

1775.0  1 

.00 

1 

JAM  00 

1 

1 

140000.0  I 

.00 

1 

JAM  95 

1 

1 

10000.0  1 

sssatssmsssaess 

.00 

1 

JAN  90 

1 

BSS 

OT«BR  KEY  INPUT  DATA 

LOCATION  -  GEORGIA  CENSUS  REGI(»I:  3 

RATES  FOR  INDUSTRIAL  SECTOR.  TABLES  FROM  OCT  91 


ENERGY  USAGE:  10**6  BTUS 

ENERGY  TYPE  $/MBTU  AMOUNT 

OIST  4.06  5698.0 

NAT  G  5.50  75702.0 


ELECTRIC  DEMAND:  10**0  DOLLARS 
ELECT.  DSIAND  PROJECTED  DATES 
JAN93-JAN18 
JAN93-JAN18 


LOCXD  l.OCS  DHTI/TZHBt  05-14-92  16:59:50 

9IIOJKT  MO.,  FY,  6  TITLBt  lY  1992  BOXLOINa  25330 
XMBIftLLATXOM  k  LOCXTIONt  PORT  GORDON  GBOROIA 
n— TflM  FlftlinSt 

ALT.  ZD.  A}  TZTLB:  STATUS  QUO 
NMOt  OP  OBSZGMIR: 


LZFH  CYCLE  COST  TOTALS* 


INITIAL  mVISTMBfT  COSTS 


INBRGy  COSTS: 

DISTILLATt  OIL 
NATURAL  GAS 

TOTAL  mSROY  COSTS 


398395. 
9096*  >3 . 


9495258. 


RSCURRINO  NSR/CUSTOOIAL  COSTS 
MAJOR  RBPAIR/RBPLACBMBNT  COSTS 
OTHER  08M  COSTS  k  MONETARY  BENEFITS 
DISPOSAL  COSTS/RETEMTICEl  VALUE 


6132983. 

1109354. 

0. 

0. 


LCC  OP  ALL  COSTS/BENBPITS  (NET  PW) 


16737600. 


*MBT  PH  EQUIVALENTS  (El  NAY92;  IN  10**0  DOLLARS;  IN  CONSTANT  MAY92  DOLLARS 
*SNBROy  ESCALATKEI  RATES  FROM  NIST  HANDBOOK  135  SUPPLEMENT  DATED  OCT  91 


A108 


TaMi  m  (Coal'd) 


LOCn>  l.OCS  OXTS/TDOti  OS-14-92  16:59:50 

nOJaCT  MO.,  rr.  &  TXTU:  FY  1992  BOILDZNO  25330 

ZMmUiMlOM  6  LOCATION:  FORT  GORDON  GBCffiGIA 
ONSZGN  FIATIIRS: 

AIVT.  ZD.  hi  TITLS:  STATUS  QUO 
MMOK  OP  ONSIONBt: 


YSAR-BY-YSAR  BRBMCDONN  OP  LIFE  CYCLE  COSTS* 


DOLLARS  IN  10**0 


BENEFICIAL  OCCUPANCY  DATE:  JAN93 

ANNUAL  PAYMENTS  OCCUR:  JUL93  THROOCS  JUL17 


PAYI 

DI8T 

NAT  0  j 

M  Cl  R  1 

R  /  R  1  OTHER 

11 

22132. 

399699. 1 

399493.  1 

0.1 

0. 

21 

21175. 

388067. 1 

381925.1 

0.1 

0. 

31 

20196. 

372035. 1 

365129.1 

232360.1 

0. 

41 

19303 . 

355674.1 

349072.  1 

0. 1 

0. 

51 

18472. 

342851.1 

333720. 1 

0.1 

0. 

€1 

17770. 

332715. 1 

319044.1 

0. 1 

0. 

71 

17353. 

334732.1 

305014. 1 

0.1 

0. 

81 

17055. 

342170.1 

291600.1 

6987 . 1 

0. 

91 

16810. 

352606.1 

278776.1 

0.1 

0. 

101 

16638. 

369274.1 

266517 . 1 

0. 1 

0. 

111 

16464. 

380813.1 

254796.1 

0. 1 

0. 

121 

16267. 

384732. 1 

243591.1 

0.1 

0. 

131 

16059. 

392984.1 

232878.1 

215983.1 

0. 

141 

15772. 

397431.1 

222637.1 

0. 1 

0. 

151 

15426. 

399155. 1 

212846. 1 

0.1 

0. 

161 

15012. 

394844. 1 

203486. I 

2570.1 

0. 

171 

14558. 

385176.1 

194537.) 

0.1 

0. 

181 

14057. 

379995. 1 

185982. 1 

0. 1 

0. 

191 

13616. 

370598. 1 

177803 . 1 

0. 1 

0. 

201 

13261. 

360955. 1 

169984. 1 

0. 1 

0. 

211 

12930. 

351940. 1 

162508.1 

0.1 

0. 

221 

12577. 

342319. 1 

155362. 1 

0. 1 

0. 

231 

12221. 

332637.1 

148529 . 1 

651453.1 

0. 

241 

11825. 

321865. 1 

141998.1 

0.1 

0. 

25  j 

11448. 

311596. 1 

135753.1 

0. 1 

0. 

***l 

39839i. 

9096863.1 

6132983. 11109354. i 

0. 

*MET  PW  EQUIVALENTS  ON  MAY92;  IN  10**0  DOLLARS;  IN  CONSTANT  MAY92  DOLLARS 
*SNBRlOy  ESCALATKBI  RATES  PROM  NIST  HANDBOOK  135  SUPPLEMENT  DATED  OCT  91 


A109 


Boiler  Eralutlaa  hrte  Urt-Fort  Gonloa  Mg.  25910 


Alio 


1982  1  4  diun(ft)  110  iiei^t(ft) 


TaUc  4ta  (CoM’d) 


Alll 


LZn  CYCLK  CX>ST  ARALYSIS  STUDY:  TDORDl 

LCCID  1.065  OATS/TIHS:  05-15-92  09:11:14 

raOJKT  NO.,  FY,  6  TITIil:  FY  1992  BUXLOINO  25910 

INSTALLATION  A  LOCATION:  FORT  OOROON  GEOROIA 
I»SXaN  FEATURI: 

ALT.  ID.  A;  TITLE:  STATUS  QUO 
NAME  OF  DESIGNER: 


BASIC  INPUT  DATA  SUMIARY 


CRITERIA  REFERENCE :Tri-S*rvlc«  MOA  for  Scon  Anal/LCC  (Energy) 


DISCOUNT  RATE:  4.6% 


KEY  PROJECT-CALENDAR  INFORMATI(»( 


DATS  OF  STUDY  (DOS)  MAY  92 
MIDPOINT  OF  C(N1STRUCTI(»I  (MPC)  JUN  92 
BENEFICIAL  OCCUPANCY  DATE  (BOD)  JAN  93 
ANALYSIS  END  DATE  (AED)  JAN  18 


sssaiEaiasaassasaacaaassssssasatsaaasssassssssssssmssxssxsxsssasasssssKsss 


1 

EQUIVALENT 

1 

ES 

1 

COST  /  BENEFIT 

1  COST 

1 

UNIFORM 

1  TIME(S) 

1 

1 

DIFFERENTIAL 

1 

1 

DESCRIPTION 

1  IN  DOS  $ 

1 

ESCALATICBI 

1  COST  INCURRED! 

1 

1 

RATE 

1 

1 ($  X  10**0) 1 

(%  PER  YEAR) 

1 

s 

aaaaaaaaaaaaaaaaaaaaa 

aaaaa | aaaaaaaaaaa 

s  1 

BSSESSSSSSSSSSS 

.  1 

INVESTMENT  COSTS 

1  .0 

1 

.00 

JUN  92 

1 

DISTILLATE  OIL 

1  47489.8 

1 

1.58 

JUL93-JUL17 

1 

NATURAL  GAS 

1  854700.0 

1 

3.64 

JUL93-JUL17 

1 

MAINT  LABOR 

1  385000.0 

1 

.00 

JUL93-JUL17 

1 

MAINT  SERV 

1  47446.0 

1 

.00 

JUL93-JUL17 

1 

MAINT  SUPPLY 

I  320880.0 

1 

.00 

JUL93-JUL17 

1 

MAINT  UTIL 

1  237230.0 

1 

.00 

JUL93-JUL17 

1 

CmUMCTL 

1  25000.0 

1 

.00 

JAN  08 

1 

F_FAN 

1  30750.0 

1 

.00 

JAN  05 

1 

PJ’AN 

1  20500.0 

1 

.00 

JAN  07 

1 

I_FAN 

1  30750.0 

1 

.00 

JAN  05 

1 

I_JAN 

1  20500.0 

1 

.00 

JAN  07 

1 

RELVALVE 

1  6730.0 

1 

.00 

JAN  08 

1 

RELVALVE 

1  6775.0 

1 

.00 

JAN  08 

1 

NTBOILER 

1  2298750.0 

1 

.00 

JAN  05 

1 

NTBOILER 

1  1550000.0 

1 

.00 

JAN  07 

1 

WTBURNER 

1  210000.0 

1 

.00 

JAN  05 

1 

NTBURNER 

1  140000.0 

1 

.00 

JAN  07 

1 

FLAMESAFE 

1  30000.0 

1 

.00 

JAN  95 

1 

FLAMESAFE 

1  20000.0 

1 

.00 

JAN  97 

1 

AIRCOMPRECIP 

1  20000.0 

1 

.00 

JAN  99 

1 

AIRCONPRBCIP 

1  46000.0 

1 

.00 

JAN  99 

1 

AIRORYERREFR 

1  12100.0 

1 

.00 

JAN  95 

1 

AIRRBCV 

1  600.0 

1 

.00 

JAN  95 

1 

AIRRBCV 

1  2200.0 

1 

.00 

JAN  95 

1 

BIERaSNCYOEN 

1  35000.0 

1 

.00 

JAN  95 

1 

COOLPUMP 

1  45600.0 

1 

.00 

JAN  95 

1 

EXPTANK 

1  73500.0 

1 

.00 

JAN  05 

1 

FWPIPINQVAL 

1  1233.0 

1 

.00 

JAN  95 

1 

HTMPUMP 

1  138000.0 

1 

.00 

JAN  15 

1 

A112 


TaMi  40k  (ChM’« 


LCCID  1.0C5  DAn/TZMBs  05-15-92  09:11:14 

PftOJKT  HO.,  n,  fc  TXTLBt  PY  1992  BUXLDZHO  25910 
ZMSTALLATZON  &  LOCATION:  FCMT  OCMIOON  OlOROlA 
l»SI<ai  PBATDRIt 

ALT.  lO.  A|  TZTLI:  STATUS  QOO 
KAMB  OP  ISSIOMBRi 


BASIC  INPUT  DATA  SUMIARy 


1  MUPUNP 

I  4900.0  1 

.00 

1 

JAN  05 

I  HEATER 

1  5000.0  I 

.00 

1 

JAN  95 

1  NAGPIPEnLON 

t  32.0  1 

.00 

1 

JAN  00 

1  OILPXPEBBLOW 

1  31.0  1 

.00 

1 

JAN  00 

1  PUMP 

1  3000.0  1 

.00 

1 

JAN  00 

I  PUMP 

1  5000.0  1 

.00 

1 

JAN  00 

1  TANKBELON 

1  456000.0  1 

.00 

1 

JAN  95 

1  PLASHTANK 

1  1775.0  1 

.00 

1 

JAN  00 

1  SZSOPT 

i  410000.0  1 

.00 

1 

JAN  02 

1  SUMPPUMPVBRT 

1  9800.0  1 

.00 

ssssarsBssi 

1 

JAN  00 

SXBBSBBSSa 

OTHER  KEY  INPUT  DATA 

LOCATICBf  -  GEORGIA  CENSUS  RBGICM:  3 

RATES  FOR  INDUSTRIAL  SECTOR.  TABLES  FROM  OCT  91 


ENERGY  USAGE:  10**6  BTUS  ELECTRIC  DB4AND:  10**0  DOLLARS 

ENERGY  TYPE  $/MBTU  AMOUNT  ELECT.  DEMAND  PROJECTED  DATES 
DIST  4.06  11697.0  JAN93-JAN16 

NAT  O  5.50  155400.0  JAN93-JAN18 


A113 


bOCIO  l.OCS  OKTI/TIMIt  05>15-92  09:11:14 

9ROJKT  MO. ,  n,  &  TITU:  FY  1992  BOILDINO  25910 

urnnodjoim  «  location:  fort  cx»oon  oioroia 

OCSZGN  RA10RB: 

ALT.  ID.  A;  TITLE:  STATUS  QUO 
NANS  OP  DBSIOMBR: 


LZFB  CYCLE  COST  TOTALS* 


INITIAL  INVESTMENT  COSTS  0. 

ENERGY  COSTS: 

DISTILLATE  OIL  817834. 

NATURAL  GAS  18673910. 

TOTAL  ENERGY  COSTS  19491750. 

14429600. 
3328013. 
0. 
0. 

LCC  OP  ALL  COSTS/BENEFITS  (NET  PW)  37249360. 


RECURRING  MLR/CUSTOOIAL  COSTS 
MAJOR  RBPAIR/REPLACBIENT  COSTS 
OTHER  OLM  COSTS  6  MONETARY  BENEFITS 
DISPOSAL  COSTS /KBrnniCM  VALUE 


*NET  PW  EQUIVALENTS  ON  MAY92;  IN  10**0  DOLLARS;  IN  CONSTANT  MAY92  DOLLARS 
•energy  ESCALATION  RATES  FR(»(  NIST  HANDBOOK  135  SUPPLEMENT  DATED  OCT  91 


A114 


T«Ut  m  (Cmt'i) 


LCCID  1.065  OATB/TIMB:  05-15-92  09:11:14 

PiOJlCT  NO. .  VY.  6  TXTLI:  FY  1992  BUILDINO  25910 

ZN8TMXATZOM  6  LOCATION:  PORT  GORDON  GEORGIA 
DCSIGN  PSATORBi 

ALT.  ID.  A;  TITLE:  STATUS  QUO 
MANE  OP  DESKNIER: 


YEAR-BY-YBAR  BRBAXDOMN  OF  LIFE  CYCLE  COSTS* 


DOLLARS  IN  10**0 

BENEFICIAL  OCCUPANCY  DATE:  JAN93 

ANNUAL  PAYMENTS  OCCUR:  JUL93  THROUGH  JUL17 


mmMmm 

jPAY! 

DIST  1 

NAT  G  1 

M  6  ft  1 

R  /  R  1 

OTHER  1 

1 

11 

45433. i 

820496. 1 

939923.1 

0. 1 

0.1 

1 

2i 

43469. 1 

796618. 1 

898588.1 

0.1 

0.1 

1 

31 

41458. 1 

763707. 1 

859070.1 

521309.1 

0.1 

1 

41 

39626. 1 

730122.1 

821291.1 

0.1 

0.1 

1 

51 

37919.1 

703799.1 

785173.1 

16214. 1 

0.1 

1 

61 

36479.1 

682992.1 

750643.1 

0. 1 

0.1 

1 

7| 

35622. 1 

687134. t 

717632.1 

48903.1 

0.  1 

1 

81 

35011. 1 

702403. 1 

686073.1 

13911. 1 

0.  1 

1 

91 

34508.1 

723826. 1 

655902.1 

0.1 

0.1 

1 

101 

34154.1 

758040. 1 

627057.1 

265447. 1 

0.1 

1 

lit 

33797.1 

781727 . 1 

S99481.I 

0.1 

0.  1 

1 

121 

33393.1 

789773 . 1 

573117.1 

0.1 

0.1 

1 

131 

32966. 1 

806713. 1 

547913.1 

1498384.1 

0. 1 

1 

141 

32376.1 

815840. 1 

523818. 1 

0.1 

0.1 

1 

151 

31667. 1 

819379.1 

500782. 1 

895019. t 

0.  1 

1 

161 

30817. 1 

810531.1 

478759.1 

19034.1 

0.1 

1 

171 

29884.1 

790683.1 

457704.1 

0. 1 

0.  1 

1 

181 

28856. 1 

780049. 1 

437576. 1 

0. 1 

0.  1 

1 

191 

27951. 1 

760759. 1 

418333.1 

0. 1 

0.  1 

1 

201 

27223 . 1 

740964. 1 

399936.1 

0.1 

0.  1 

1 

211 

26543 . I 

722457 . 1 

382348. 1 

0.1 

0.1 

1 

221 

25818. 1 

702708. 1 

365533.1 

0. 1 

0.  1 

1 

231 

25088. I 

682833 . 1 

349458.1 

49792.1 

0.  1 

1 

241 

24275. 1 

660721.1 

334090.1 

0. 1 

0.1 

1 

251 

23501. 1 

639640. 1 

319398.1 

0.1 

0.  1 

■as  1 

BSMSSSSaB  1 

BMSSSSBB  1 

SSSSSSSS 1 s 

BSSSS3S 1 

1***1 

817834. 1 

3328013.1 

0.  1 

*t^  PN  EQUIVALENTS  ON  MAY92;  IN  10**0  DOLLARS;  IN  CONSTANT  MAY92  DOLLARS 
*ENERGY  ESCALATICm  RATES  FRCBl  NIST  HANDBOOK  135  SUPPLEMENT  DATED  OCT  91 
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SiMt  Qw  Uli  Cyck  CM 


LZR  CYCLE  COST  MALYSIS  STUDY:  TDSRD4 

LCCID  1.065  OkTE/TlMB:  05-14-92  17:03:58 

raOJBCT  NO.,  FY.  6  TITLE:  PY  1992  BUILDING  2202 

INSTALIATION  k  LOCATION:  FORT  OOROCAI  CTORGIA 
DESIGN  FEATURE: 

ALT.  ID.  A;  TITLE:  STATUS  QUO 
NAME  OF  DESIGNER: 


BASIC  INPUT  DATA  SUMtARY 


CRITERIA  RBFERENCE:Trl-S«rvlc«  MOA  for  Econ  Anal/LCC  (Enorgy) 
DISCOUNT  RATE:  4.6% 

KEY  PROJECT-CALENDAR  INFORMATICS 


DATE  OF  STUDY  (DOS)  MAY  92 
MIDPOINT  OF  CONSTRUCTICS  (MPC)  JUN.  92 
BENEFICIAL  OCCUPANCY  DATE  (BOD)  JAN  93 
ANALYSIS  END  DATE  (AED)  JAN  18 


saaaiaassaaasassassiiKasssasazsxsssaisassssasssssxatxssasssssssaesssssssssB 

I  I  I  EQUIVALENT  I  I 


1 

COST  /  BENEFIT 

1  COST  1 

UNIFORM 

1  TIME(S) 

1 

1  1  DIFFERENTIAL 

1 

1 

DESCRIPTION 

1  IN  DOS  $  1  ESCALATION 

1  COST  INCURRED 

1 

1  1 

RATE 

1 

1 

|($  X  10**0)|  (%  PER  YEAR) 

1 

SB 

aaaaaaaaaaaaaaaaaaaaa 

3S3S8B  1  SS3S3SSSS8S  |  S3 

H 

II 

H 

H 

N 

H 

H 

II 

H 

II 

II 

a  1 aaaaaaaac 

ISSSSS 

1 

INVESTMENT  COSTS 

1  .0  1 

.00 

1  JUN 

92 

1 

DISTILLATE  OIL 

1  24717.3  1 

1.58 

1  JUL93-JUL17 

1 

NATURAL  GAS 

1  444840.0  1 

3.64 

1  JXn,93-JUL17 

1 

HAINT  LABOR 

1  167500.0  1 

.00 

1  JUL93-JUL17 

1 

HAINT  SERV 

I  16216.0  i 

.00 

1  JUL93-JUL17 

1 

MAINT  SUPPLY 

1  120000.0  1 

.00 

1  JUL93-JUL17 

1 

MAINT  UTIL 

1  81081.0  t 

.00 

1  JUL93-JUL17 

1 

STACK 

1  29000.0  I 

.00 

1  JAN 

12 

1 

DRUMCTL 

1  10000.0  1 

.00 

1  JAN 

92 

1 

ECONCBtIZER 

1  140000.0  1 

.00 

1  JAN 

92 

1 

FW_itBQ 

1  1200.0  1 

.00 

1  JAN 

12 

1 

P_FAN 

1  20500.0  1 

.00 

1  JAN 

12 

1 

RELVALVE 

1  3044.0  1 

.00 

1  JAN 

92 

1 

RELVALVE 

1  1545.0  1 

.00 

1  JAN 

92 

1 

NTBOILER 

1  1450000.0  1 

.00 

1  JAM 

12 

1 

NTBURNER 

1  128000.0  1 

.00 

I  JAN 

12 

1 

B0ILMA5TER 

1  10000.0  1 

.00 

1  JAN 

02 

1 

FLAMESAFE 

1  20000.0  1 

.00 

1  JAM 

02 

1 

PLANTMASTER 

1  5000.0  t 

.00 

1  JAM 

02 

1 

AIRCOMPRBCIP 

1  20000.0  1 

.00 

1  JAN 

92 

1 

AIRISYERREFR 

1  12000.0  1 

.00 

1  JAN 

87 

1 

AIRRBCV 

1  600.0  1 

.00 

1  JAN 

02 

1 

OSDPUMP 

1  3625.0  1 

.00 

1  JAN 

92 

1 

CCSDREC 

1  6000.0  1 

.00 

1  JAN 

02 

1 

DAIRHEATER 

1  25000.0  1 

.00 

1  JAN 

12 

1 

FWPIPINGVAL 

I  1100.0  1 

.00 

1  JAN 

92 

1 

MUPUMP 

1  14000.0  1 

.00 

1  JAN 

92 

1 

HEATER 

1  2500.0  1 

.00 

1  JAN 

02 

1 

NAGPIPEBELOW 

1  16.0  i 

.00 

t  JAN 

97 

1 

OILPIPEBELOW 

1  25.0  1 

.00 

1  JAN 

97 

AU8 


‘Mli41b(CMI*4) 


LCCXO  1.065 

DATE/TINE: 

05-14-92 

17:03:58 

PROJECT  NO. ,  Py.  A  TITLE:  FY  1992 

BUILDING 

2202 

INSTMiLATZOM  A  LOCATION:  FORT  GORDON 

GEORGIA 

DESIGN  FEATURE: 

ALT.  ID.  A;  TITLE: 
NAME  OF  DESIGNER: 

STATUS  QUO 

BASIC 

INPUT  DATA  SUMIARY 

1  POMP 

1  1300.0  1 

.00 

1 

JAN 

97  1 

1  TANKULON 

1  84000.0  1 

.00 

1 

JAN 

02  1 

1  FLASETANE 

1  1775.0  1 

.00 

1 

JAN 

97  1 

1  SZSOFT 

1  135000.0  1 

.00 

1 

JAN 

ESSSiS 

11  1 

OTHER  KEY  INPUT  DATA 

LOCATKEI  -  GEORGIA  CENSUS  REGION:  3 

RATES  FOR  INDUSTRIAL  SECTOR.  TABLES  FROM  OCT  91 


ENERGY  USAGE: 
ENERGY  TYPE 
DIST 
NAT  G 


10**6  BTUS 
$/MBTU  AMOUNT 
4.06  6088.0 

5.50  80880.0 


ELECTRIC  DEMAND: 
ELECT.  DBOND 


10 **0  DOLLARS 
PROJECTED  DATES 
JAN93-JAN18 
JAN93-JAN18 


A119 


Tkkk  41k  (€■!*« 


*NET  PW  EQUIVALENTS  ON  MAY92;  IN  10**0  DOLLARS;  IN  CONSTANT  MAY92  DOLLARS 
*ENBRGY  ESCALATION  RATES  FROM  NIST  HANDBOOK  135  SUPPLEMENT  DATED  OCT  91 


LCCZO  1.0€S  OATB/TZMIt  05-14-92  17:03:58 

raoJKT  m.,  n,  &  TirLB:  n  1992  BOiLDim  2202 

XRBVMUknOII  6  LOCATION:  PORT  GORDON  GBCWOIA 
DNSZGN  PSMRntli 

ALT.  ID.  A|  TZTLS:  STAtOS  QOO 
NMII  OP  OnZONIR: 


YBAR-BY-YSAR  BRBAKDONN  OF  LIFB  CYCLE  COSTS* 


DOLLARS  IN  10**0 

BRNRFICIAL  OCCOPANCY  DATE:  JAN93 

ANNOAL  PAYMBNTS  OCCUR:  JUL93  TBROOGR  JUL17 


*NBT  PW  EQUIVALENTS  ON  NAY92;  IN  10**0  DOLLARS;  IN  CONSTANT  MAY92  DOLLARS 
*BNBROY  ESCALATION  RATES  FRON  NIST  HANDBOOK  135  SUPPLEMENT  DATED  OCT  91 


A121 


A122 


1972  3  2.5  diam  (ft)  43  height  (ft) 


Table  4aB  (CcMit*d) 


A123 


It  (Y«/No) 


UR  cycu  COST  JMLWIS  STOOVt  11X30)2 

LCCIO  1.06S  OAR/TlMIt  05-14-92  16  >57:15 

ROJKT  MO.,  rr.  6  TXTLIt  lY  1992  K7ILDIN0  310 
XM8TALUTX0N  6  LOCATION:  FORT  OORDON  aBMOIA 
OMSXGN  flAIOR: 

ALT.  ID.  A;  TITLB:  STATUS  QUO 
NMIB  OF  DRSIOMBR: 


BASIC  ZMPOT  DATA  StSSARY 


CRITRRIA  RBFBRBNCB:Trl-S«rvie«  MOA  for  Bc<m  Anal/LCC  (Bnorgy) 
DISCOUNT  RATR:  4.6% 

KBY  FROJBCT-CALBMDAR  IMFORMATKMI 


DATS  OF  STUDY  (DOS)  MAY  92 
MIDFOmr  OF  CONSTRUCTION  (MFC)  JUN  92 
BBNRFICIAL  OCCUPANCY  DATE  (BOD)  JAN  93 
ANALYSIS  BND  DATS  (AED)  JAN  18 


1 

1  1 

EQUIVALENT 

1 

1 

COST  /  BENEFIT 

1  COST  ( 

UNIFORM 

1 

TIMB(S) 

1 

1  1  DIFFERENTIAL 

1 

1 

DESCRIPTION 

1  IN  DOS  $  1  ESCALATION 

1 

COST  INCURRED 

1 

1  1 

RATE 

1 

1 

1  ($  X  10**0) 1  (%  PER  YEAR) 

1 

m 

Bssas 1 assassssaas | aaaxaaaaaaaaaa 

1 

INVESTMENT  COSTS 

1  .0  1 

.00 

1 

JUN  92 

1 

DISTILLATE  OIL 

1  18058.9  1 

1.58 

1 

JUL93-JUL17 

1 

NATURAL  OAS 

1  325039.0  1 

3.64 

1 

JUL93-JUL17 

1 

MAINT  LABOR 

1  122500.0  i 

.00 

1 

JUL93-JUL17 

1 

MAINT  SERV 

1  12405.0  1 

.00 

1 

JUL93-JUL17 

1 

MAINT  SUPPLY 

1  91800.0  1 

.00 

1 

JUL93-JUL17 

1 

MAINT  UTIL 

(  62027.0  1 

.00 

1 

JUL93-JUL17 

1 

STACK 

t  30000.0  1^ 

.00 

1 

JAN  12 

1 

CMIUMCTL 

1  15000.0  1 

.00 

1 

JAN  07 

1 

BCONOMIZBR 

1  210000.0  1 

.00 

1 

JAN  02 

1 

FN_RBa 

1  1800.0  1 

.00 

1 

JAN  12 

1 

F^AN 

1  21000.0  1 

.00 

1 

JAN  12 

1 

I_FAN 

I  21000.0  1 

.00 

1 

JAN  12 

1 

RELVALVE 

1  3216.0  1 

.00 

1 

JAN  08 

1 

RELVALVE 

1  5100.0  1 

.00 

1 

JAN  08 

1 

WTBOILER 

1  1800000.0  1 

.00 

1 

JAN  12 

1 

WTBDRNER 

1  150000.0  1 

.00 

1 

JAN  12 

1 

BOILNASTER 

1  15000.0  1 

.00 

1 

JAN  17 

1 

FLAMESAR 

1  30000.0  1 

.00 

1 

JAN  17 

1 

02TRIM 

1  30000.0  1 

.00 

1 

JAN  17 

1 

PLANIMASTER 

1  5000.0  1 

.00 

1 

JAN  17 

1 

AIRCOMPRBCIP 

1  40000.0  1 

.00 

1 

JAN  92 

1 

AIRDRYERRER 

1  12000.0  1 

.00 

1 

JAN  87 

1 

AIRRECV 

1  850.0  1 

.00 

1 

JAN  02 

1 

WBKXBKYOm 

I  210000.0  i 

.00 

1 

JAN  02 

1 

TRANSFCNMER 

1  44000.0  1 

.00 

1 

JAN  12 

1 

CCBIDPUMP 

i  9800.0  1 

.00 

1 

JAN  92 

1 

CONDRBC 

1  6000.0  1 

.00 

1 

JAN  02 

1 

COOLPtMP 

1  7000.0  1 

.00 

1 

JAN  92 

1 

COOLPUMP 

I  8200.0  1 

.00 

1 

JAN  92 

A124 

TaMi  4Jk  (CmI‘« 


LOCXO  1.0C5  DWf/TDI** 

PMJICT  •».,  fY,  ft  TITLE*  W  1992 
IMBTMIATION  ft  LOCATION*  FC»T  OOROQN 
DNSZON  nATOItlt 

ALT.  ZD.  A)  TITLE*  STAtCS  QtX) 

man  op  deszoner* 


05-14-92  14*57*15 

BUILDZNO  310 
OBCMIOIA 


BASIC  ZN90T  DATA  STAftORY 


I  COOLPQKP 
I  OAIRBEAIBR 
I  BXPTMK 
I  FNPIPHItSVAL 
I  MOPONP 
I  NAOPIPEBELON 
I  OIL9ZPBBELOW 
I  POMP 
I  TftNRBBLON 
I  TAMRBELQW 
I  TAMRBELOW 
I  FLASRTAlOl 
I  S2SOFT 


22800.0  1 

.00 

1 

JAN  92 

25000.0  1 

.00 

1 

JAM  12 

10000.0  1 

.00 

1 

JAN  12 

1100.0  1 

.00 

1 

JAN  92 

25000.0  1 

.00 

1 

JAN  92 

23.0  1 

.00 

1 

JAN  97 

25.0  1 

.00 

1 

JAM  97 

2400.0  1 

.00 

1 

JAN  97 

24000.0  1 

.00 

1 

JAM  02 

42000.0  1 

.00 

1 

JAN  02 

57000.0  1 

.00 

1 

JAN  02 

1775.0  1 

.00 

J 

JAN  97 

314444.0  1 

.00 

1 

JAM  07 

OTHER  KEY  INPUT  DATA 

LOCATION  -  GEORGIA  CENSUS  RBGICAI*  3 

RATES  FOR  INDUSTRIAL  SECTOR.  TABLES  FROM  OCT  91 


ENERGY  USAGE*  10**4  BTUS 

ENERGY  TYW  $/HBTU  AMOUNT 

DIST  4.04  4448.0 

NAT  G  5.50  59098.0 


ELECTRIC  DEMAND*  10**0  DOLLARS 
ELECT.  DEMAND  PROJECTED  DATES 
JAN93-JAN18 
JAN93-JAN18 


A123 


LOCXO  l.OCS  Mn/Tmi}  05>14>92  16:57:15 

nojwcT  MO.,  nr,  &  rmst  vy  1992  boildino  no 

XMSTMJJtTIGM  6  LOCATION:  FORT  OOROON  OBQROIA 
DBSXON  FIATORB: 

ALT.  ID.  A;  TITLB:  STATUS  QOO 
MMOC  OF  ORSIGNBR: 


LIFE  CYCLE  COST  TOTALS* 


INITIAL  mVESTMEHT  COSTS 


0. 


ENBROY  COSTS: 

DISTILLATE  OIL  310997. 

NATURAL  GAS  7101614. 

TOTAL  BlBRay  COSTS  7412610. 


RBCURRINO  IttR/CUSTOOIAL  COSTS  4206008. 
MAJOR  REPAIR/REPLACSMENT  COSTS  1431163. 
OTHER  OCM  COSTS  6  MONETARY  BENEFITS  0. 
DISPOSAL  COSTS/RBTENTION  VALUE  0. 

LCC  OF  ALL  COSTS/BENEFITS  (NET  PH)  13049780. 


*MBT  PH  EQUIVALENTS  ON  MAY92;  IN  10**0  DOLLARS; 
*ENSROY  ESCALATION  RATES  FROH  NIST  HANDBOOK  135 


IN  CONSTANT  MAY92  DOLLARS 
SUPPLEMENT  DATED  OCT  91 


A126 


T«Mi  (CiMt’d) 


LCCID  1.06S  DAn/TZNB:  05-14-92  16:57:15 

PROJKT  NO.,  n.  6  TITLE:  FT  1992  BUILDXNO  310 

XNSTJUilATXOM  6  LOCATION:  FORT  OCNUXNI  GEORGIA 
OBSION  FEATORS: 

ALT.  ID.  A;  TITLE:  STATUS  QUO 
NMfE  OF  DESIGNER: 


YEAR-BY-YSRR  BRBAXDONN  OF  LIFE  CYCLE  COSTS* 


DOLLARS  IN  10**0 

BENEFICIAL  OCCUPANCY  DATE:  JAN93 

ANNUAL  PAYMENTS  OCCUR:  JUL93  THROUGH  JUL17 


IPAYI 

DIST  1 

NAT  Q  1 

M  6  R  1 

R  /  R  1 

OTHER  1 

BSS  1 

SBBSSBEtS  1 

BSSBSBSB 1 S 

BSBSXBS 1 

1 

11 

17277. i 

312031. i 

273973.1 

0. 1 

0.  1 

1 

21 

16530. 1 

302951. 1 

261925. 1 

0. 1 

0.  1 

1 

31 

15765.1 

290435. 1 

250406. 1 

0. 1 

0.1 

1 

4t 

15069.1 

277662. I 

239394. 1 

0.1 

0. 1 

1 

51 

14420.1 

267652. 1 

228866.1 

3586. 1 

0.1 

1 

61 

13872.1 

259739.1 

218801.1 

0.1 

0.  1 

1 

71 

13546. 1 

261314.1 

209179.1 

0.1 

0.1 

1 

81 

13314.1 

267121.1 

199980.1 

0. 1 

0.1 

1 

91 

13122. 1 

275268. 1 

191185.1 

0.1 

0.  1 

1 

101 

12988.1 

288280.1 

182778.1 

357285.1 

0.1 

1 

111 

12852. 1 

297288. 1 

174740.1 

0.1 

0.  1 

1 

121 

12698.1 

300347. 1 

167055.1 

0. 1 

0.1 

1 

131 

12536.1 

306790. 1 

159708. 1 

0.1 

0.1 

1 

141 

12312.1 

310261. 1 

152685. 1 

0. 1 

0.1 

1 

151 

12042. 1 

311607.1 

145970.1 

171489. 1 

0.1 

1 

161 

11719.1 

308242. 1 

139551.1 

4111. 1 

0.1 

1 

171 

11364.1 

300694.1 

133414. 1 

0.1 

0.1 

1 

181 

10973 . 1 

296650.1 

127  3*  7 . 1 

0. 1 

0.  1 

1 

191 

10629. 1 

289314.1 

121938. 1 

0.1 

0.  1 

1 

201 

10352.1 

281786. 1 

116575.1 

868310. 1 

0. 1 

1 

211 

10094. 1 

274748. 1 

111449.1 

0.1 

0.1 

1 

221 

9818. 1 

267237.1 

106547.1 

0. 1 

0.  1 

1 

231 

9540.1 

259678. i 

101862.1 

0.1 

0.  1 

1 

241 

9231. 1 

251269. 1 

97382.1 

0. 1 

0.1 

1 

251 

8937.1 

243253.1 

93100. 1 

26382. 1 

0.  1 

Bsa  1 

saaBsxBSB  | 

8SSSSXBS 1 

SBSBBB8S 1 

SS8SSSSX 1 S 

SSXSSSS 1 

1***1 

310997.1 

7101614. 1 

4206008.1 

1431163.1 

0.  1 

*MET  PH  EQUIVALENTS  ON  MAY92;  IN  10**0  DOLLARS;  IN  CONSTANT  MAY92  DOLLARS 
*ENERGY  ESCALATION  RATES  FROM  NIST  HANDBOOK  135  SUPPLEMENT  DATED  OCT  91 


A127 


TaU»44 


CHKCON  Rm  RMlto  tar  Fart  Gordoi  BH|.  25iM 


TochMUnr 

BoBtr 

SAfBTU 

S/KiSTM 

KSINV. 

KSFUBL 

K$LCC 

LCC/R 

Ntif  FImI 

GAS 

59/59/59 

14J74 

17125 

6890 

96487 

111986 

100 

#2  OIL 

59/59/59 

9175 

11106 

6890 

60379 

lixn 

68 

MOIL 

59/59/59 

SJ22 

9.950 

6890 

63942 

57 

STOKER 

40mm/69 

13104 

15.717 

48926 

24030 

101461 

91 

CWS 

35/69/Sa/U 

1236S 

14.788 

39405 

35329 

99314 

89 

COM 

Awvnni 

12.071 

14132 

30081 

44823 

96923 

87 

FBC 

32/64/81/SI 

14150 

17.037 

47540 

31837 

109495 

98 

PUS  PREFIX:  PGD2 
PMCR:  176  L 
AVB  MW.  LOAD:  59  M 
CHPi2  39  3S.9L  FUEL  -  NGJS  AGE  «  1965 
30  34  L  FUEL*  NO JS  AGE -1967 
L-(K«  STEAM/HR) 

M-OklBTU/HR) 


T«blt4S 

CHPECON  Rm  R«Mli  ta  Fort  Gondoa  BUR.  2203 


Tochaolupr 

Baler 

SMBTU 

SAUBTM 

KSINV. 

KSLCC 

LCC/R 

Now  FIobI 

GAS 

20/20/20 

17.082 

20124 

4300 

32891 

44494 

100 

82  0IL 

20/20f20 

12383 

14105 

4300 

20651 

32253 

72 

MOIL 

20/20/20 

10129 

12.948 

4300 

16605 

28207 

63 

STOKER 

14/24/24/24 

25.071 

29.975 

34817 

9059 

65302 

147 

CWS 

12/24/30/30 

20193 

24302 

23517 

12607 

55780 

125 

COM 

15/25/25/25 

20.118 

24X»3 

20307 

15791 

54759 

123 

FBC 

11/22/28/28 

25.192 

30.119 

32522 

11122 

65616 

147 

FILE  PREFIX:  P0D3 
PMCR  .  60  L 
AVEMW.LOAD:  20  M 
CHP.i3  2I8  30L  FUEL 

-NGJ^2 

AGE  »  1972 

L-(K«  STEAM/HR) 
M-(MBTU/HR) 


A129 


TM»4« 


C«t  fiMhilUr  AM^r*  fv  N«r  Grnm  OMM  Bate  flat 


Central  Heating  Plant  Economics  Evaluation  —  Sensitivity  Analysis  Page  1 

File:  FGDG  Type:  New  plant  (NP)  05/13/92 

Desc:  FORT  GORDON 
Tech:  Gas  /  Oil  Fired  Boiler 


Base  and  Plant  Information 


State:  GA  -  Georgia  Base  EX>E  Region:  3 

n^R:  100,000  Ib/hr  steam  Number  of  boilers:  3 

Height  of  the  pleuit:  40  ft 
Building  area:  6500  sq  ft 
Plant  area:  1.13  acres 


Facility  Parameters 


Capital  Equipment  Escalation  Factor:  1.045  (4771.57/1991) 

Nbn-Ledior  Operation  &  Mainteneuice  Escalation  Factor:  1.106  (  947.10/1991) 
Operation  6  Maintenance  L2d3or  Escalation  Factor:  1.061  (4386,55/1991) 
Construction  Labor  Escalation  Factor:  1.030  (  272.70/1991) 

Annual  electricity  usage:  730,093  kW-hr 

1991  cost  for  distillate:  0.631  $/gallon 
1991  cost  for  residual:  0.400  $/gallon 
1991  cost  for  natural  gas:  2.722  $/million  Btu 
1991  cost  for  electricity:  0.053  $/kW-hr 

Annual  Facility  Output:  257,664  thousand  lb  steeun 

Annual  Natural  Gas  Usage:  316  10^6  SCF 

Heating  plant  efficiency:  83.2%  natural  gas 

Year  of  Study:  1991 

Years  of  Operation:  1995  -  2019 


Facility  Capital  Costs 


EquiE»nent 

Cost 

Boiler: 

$ 

1,010,599 

Building/service: 

$ 

949,121 

Feedwtr  pmps: 

$ 

17,211 

Cond  strg  tnk: 

$ 

5,489 

Oil  day  strg  pnp: 

$ 

4,388 

Oil  day  strg  tanks: 

$ 

14,929 

Oil  xfr  pops: 

$ 

4,544 

Cont  bldn  tnk: 

$ 

783 

Ccxnpressor: 

$ 

24,453 

Rail: 

$ 

11,101 

Site  improvements: 

$ 

156,723 

Elec  substation: 

$ 

56,990 

Piping: 

$ 

690,129 

Direct  costs: 

S 

1,478,264 

Equipment 

Cost 

Stack : 

S 

32,911 

Water  trtmnt: 

S 

408,948 

Cond  xfr  pn^s: 

$ 

14,703 

Oil  (long)  storage: 

$ 

183,313 

Oil  heaters: 

$ 

4,962 

Oil  unload  pumps: 

S 

13,791 

Fire  protection: 

$ 

41,792 

Intr  bldn  tnk: 

$ 

783 

Car  puller: 

$ 

20,896 

Site  preparation: 

$ 

2,951 

Mobile  equipment: 

$ 

40,748 

Electrical: 

$ 

121,787 

Instrumentat ion : 

$ 

255,174 

TaU*  4i  (Cwfd) 


C«ntr«l  HMting  Plant  Economics  Evaluation  —  Sensitivity  Analysis  Page  2 

Pile:  PGDG  Type:  New  plant  (NP)  05/13/92 

Desc:  FORT  GORD(»I 
TSch:  Oas  /  Oil  Fired  Boiler 


Facility  Capital  Coats,  cont 


Plant  installed  cost:  $  5,899,197 


Facility  Annual  0  &  M  emd  Energy  Costs 


Operating  staff:  11 

Annual  Labor  Costs:  $  463,732 

Annual  Year  Non-Labor  0  &  H  Costs  :  $  564,338 

1995  Natural  gas  costs  :  $  1,111,374 

1995  Auxiliary  Energy  Costs  :  $  38,781 


Periodic  Major  Maintenance  Cost  Siunoary 


Time  Interval  Cost 


Time  Interval  Cost 


3  years  $  30,000 
10  years  $  159,115 
18  years  $  5,881 


5  years  $  5,920 
15  years  $  67,520 
20  years  $  12,754 


****************************************************************************** 
Facility  Life  Cycle  Cost  Summary 

******************************************************************************** 


Analysis  using  natural  gas  as  primary  fuel 
+  PV  'Adjusted'  Investment  Costs 
+  PV  Energy  +  Treuisportation  Costs 
+  PV  Annually  Recurring  O&M  Costs 
+  PV  Non-Annual ly  Recurring  Repair  &  Replacement 
PV  Disposal  Cost  of  Existing  System 
+  PV  Disposal  Cost  of  New/Retrofit  Facility 


=  $  5,169,447 
=  $  23,950,742 
=  $  7,319,586 
=  $  320,675 
=  $  0 
=  $  0 


Total  Life  Cycle  Cost  (1991) 


=  $  36,760,450 


Levelized  Cost  of  Service  (1995  start)  =  9.5966  $/MMBtu 

Levelized  Cost  of  Service  (1995  start)  =  11.473  $/1000  lb  steam 


Sensitivity  Analysis 


sss  Primary  fuel  Initial  cost  variation 


Chemge 

50% 

60% 


PV  Primary  Fuel 
11,703,494 
14,044,193 


Life  Cycle  Cost  LCS,$/10001b  ste^un 
25,056,955  7.820 

27,397,654  8.551 


A131 


-Mli4f  (CmT* 


C«Btr«l  HMting  Plant  Bconoodcs  Bvaluation  —  Sansitivity  Analysis  Pags  3 

Fils:  fODO  Typa:  Nsw  plant  (NP)  05/13/92 

Dase:  PORT  GOROCRI 
Tach:  Gas  /  Oil  Firad  Boilar 


Sansitivity  Analysis,  cont 


80% 

18,725,591 

32,079,052 

10.012 

90% 

21,066,290 

34,419,751 

10.743 

100% 

23,406,989 

36,760,450 

11.473 

110% 

25,747,688 

39,101,149 

12.204 

120% 

28,088,387 

41,441,848 

12.934 

130% 

30,429,086 

43,782,547 

13.665 

140% 

32,769,785 

46,123,246 

14.396 

150% 

35,110,484 

48,463,945 

15.126 

asa 

Prinary  fual  ascalation  rata  variation  sss 

Changa 

PV  Primary  Fual 

Life  Cycla  Cost 

LCS,$/10001b  steam 

-3% 

16,316,909 

29,670,370 

9.260 

-2% 

18,333,295 

31,686,756 

9.890 

-1% 

20,676,900 

34,030,361 

10.621 

0% 

23,406,989 

36,760,450 

11.473 

1% 

26,593,946 

39,947,408 

12.468 

2% 

30,321,368 

43,674,829 

13.631 

3% 

34,688,529 

48,041,991 

14.994 

4% 

39,813,314 

53,166,775 

16.594 

5% 

45,835,664 

59,189,125 

18.474 

6% 

52,921,668 

66,275,129 

20.685 

aaa 

Auxiliary  anargy  cost  variation  sss 

Changa 

PV 

Auxiliary  Enargy 

Life  Cycla  Cost 

LCS,$/10001b  steam 

80% 

435,002 

36,651,700 

11.439 

90% 

489,377 

36,706,075 

11.456 

100% 

543,752 

36,760,450 

11.473 

110% 

598,127 

36,814,825 

11.490 

120% 

652,503 

36,869,201 

11.507 

=== 

O&M  labor 

cost  variation  === 

Changa 

PV  O&M  Labor 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

4,820,558 

35,555,310 

11.097 

90% 

5,423,128 

36,157,880 

11.285 

100% 

6,025,698 

36,760,450 

11.473 

110% 

6,628,268 

37,363,020 

11.661 

120% 

7,230,838 

37,965,590 

11.849 

aaa 

O&M  non- labor 

cost  variation  =*= 

Changa 

PV  O&M  Mon-Labor 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

1,035,109 

36,501,673 

11.392 

90% 

1,164,498 

36,631,061 

11.433 

100% 

1,293,887 

36,760,450 

11.473 

110% 

1,423,276 

36,889,839 

11.514 

AI32 


TaMi  4i  (C«ard) 


Central  Haating  Plant  Bconoaics  Evaluation  —  Sansitivity  Analysis  Paga  4 

Fila:  FQDG  Typa:  Naw  plant  (NP)  05/13/92 

Dasc:  PORT  OOROCm 
Taeh:  Gas  /  Oil  Pirad  Boilar 


Sansitivity  Analysis,  cont 

sas  Rspair/raplaca  cost  variation  as 

s 

Changa 

PV  Rapair/Raplaca 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

256,540 

36,696,315 

11.453 

90% 

288,607 

36,728,383 

11.463 

100% 

320,675 

36,760,450 

11.473 

110% 

352,742 

36,792,518 

11.483 

120% 

384,810 

36,824,585 

11.493 

aaa  Initial  cost  variation  ass 

Changa 

PV  Initial  Cost 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

4,135,557 

35,583,743 

11.106 

90% 

4,652,502 

36,172,097 

11.290 

100% 

5,169,447 

36,760,450 

11.473 

110% 

5,686,391 

37,348,804 

11.657 

120% 

6,203,336 

37,937,157 

11.840 

ass  Existing 

salvaga  valua  variation 

sss 

Changa 

PV  Existing  Salvaga 

Life  Cycle  Cost 

LCS, $/10001b  steam 

Existing  plant  salvaga  valuas 

specified  is  0. 

Variation  of  valua  is  unnacassary.  Analysis  skipped. 

sss  Naw  salvaga  valua  variation  ass 

Changa 

PV  Naw  Salvaga 

Life  Cycle  Cost 

LCS,$/10001b  steaun 

-15% 

-149,970 

36,910,421 

11.520 

-10% 

-99,980 

36,860,431 

11.504 

-5% 

-49,990 

36,810,440 

11.489 

0% 

0 

36,760,450 

11.473 

5% 

49,990 

36,710,460 

11.458 

10% 

99,980 

36,660,470 

11.442 

15% 

149,970 

36,610,479 

11.426 

ass  Discount 

rate  variation  ass 

Changa 

Life  Cycle  Cost  LCS, $/10001b  steam 

0.0% 

70,455,438 

21.990 

0.5% 

65,060,408 

20.306 

1.5% 

55,793,510 

17.414 

2.5% 

48,203,139 

15.045 

3.5% 

41,947,628 

13.092 

4.5% 

36,760,450 

11.473 

5.5% 

32,432,735 

10.122 

6.5% 

28,800,038 

8.989 

7.5% 

25,732,296 

8.031 

8.5% 

23,126,163 

7.218 

A133 


Cwatral  BMtiog  Plant  Bconotd.cs  Bvaluation  —  Sansitivity  Analysis  Pags  5 

Pila:  Kaxs  Typa:  Naw  plant  (NP)  05/13/92 

Dasc:  FORT  GORDON 
Tach:  Gas  /  Oil  Firad  Boilar 


Sansitivity  Analysis,  cont 

10.5% 

18,985,100 

5.925 

11.5% 

17,330,735 

5.409 

12.0% 

16,587,122 

5.177 

Plant  lifa 

variation  sss 

Changa 

Lifa  Cycla  Cost 

LCS,$/10001b  steam 

10  yr 

19,252,357 

11.260 

11  yr 

20,573,828 

11.164 

12  yr 

21,905,503 

11.118 

13  yr 

23,222,908 

11.100 

14  yr 

24,525,950 

11.103 

15  yr 

25,856,367 

11.142 

16  yr 

27,103,773 

11.166 

17  yr 

28,310,518 

11.191 

18  yr 

29,494,525 

11.225 

19  yr 

30,628,265 

11.256 

20  yr 

31,791,512 

11.311 

21  yr 

32,862,038 

11.346 

22  yr 

33,884,866 

11.377 

23  yr 

34,873,673 

11.408 

24  yr 

35,836,717 

11.442 

25  yr 

36,760,450 

11.473 

TMl4T 


CMt  flartUilly  AMtyili  hr  U  OWM  Bdkr  Ftat 


Central  Heating  Plant  EconcMnica  Evaluation  —  Sensitivity  Analysis  Page  1 

File:  FGD6  Type:  New  plant  (NP)  05/13/92 

Desc:  FORT  GORDON 
Tech:  Gas  /Oil  Fired  Boiler 


Base  and  Plant  Information 


State:  GA  -  Georgia  Base  DOE  Region:  3 

FMCR:  100,000  Ib/hr  steeun  Number  of  boilers:  3 

Height  of  the  plant:  40  ft 
Building  area:  6500  sq  ft 
Plant  area:  1.13  acres 


Facility  Parameters 


Capital  Equiisnent  Escalation  Factor:  1.045  (4771.57/1991) 

Non-L<U3or  Operation  &  Mainten^ulce  Escalation  Factor:  1.106  (  947.10/1991) 
Operation  &  Maintenance  Ledsor  Escalation  Factor:  1.061  (4386.55/1991) 
Construction  Labor  Escalation  Factor:  1.030  (  272.70/1991) 

Annual  electricity  usage:  730,093  kW-hr 

1991  cost  for  distillate:  0.631  $/gallon 
1991  cost  for  residual:  0.400  $/gallon 
1991  cost  for  natural  gas:  2.722  $/roillion  Btu 
1991  cost  for  electricity:  0.053  $/kW-hr 

Annual  Facility  Output:  257,664  thousand  lb  steam 
Annual  #6  Fuel  Oil  Usage:  2,256  10^3  gal 
Heating  plant  efficiency:  87.8%  #6  fuel  oil 
Year  of  Study:  1991 
Years  of  Operation:  1995  -  2019 

• 

Facility  Capital  Costs 


Equipment 

Cost 

Equipment 

Cost 

Boiler: 

S 

1,010,599 

Stack: 

$ 

32,911 

Building/ service : 

$ 

949,121 

Water  trtmnt: 

$ 

408,948 

Feedwtr  E»iqps: 

$ 

17,211 

Cond  xfr  pmps: 

$ 

14,703 

Cond  strg  tnk: 

5 

5,489 

Oil  (long)  storage: 

S 

183,313 

Oil  day  strg  pmp: 

$ 

4,388 

Oil  heaters: 

s 

4,962 

Oil  day  strg  tanks: 

$ 

14,929 

Oil  unload  pun^s: 

$ 

13,791 

Oil  xfr  pn^s: 

$ 

4,544 

Fire  protection: 

$ 

41,792 

Cont  bldn  tnk: 

$ 

783 

Intr  bldn  tnk: 

$ 

783 

Cranpressor : 

$ 

24,453 

Car  puller: 

$ 

20,896 

Rail: 

S 

11,101 

Site  preparation: 

$ 

2,951 

Site  improvements: 

$ 

156,723 

Mobile  equipment: 

s 

40,748 

Elec  substation: 

$ 

56,990 

Electrical: 

$ 

121,787 

Piping: 

$ 

690,129 

Instrvimentation : 

$ 

255, 174 

Direct  costs: 

$ 

1,478,264 

AI35 


i|IISIiPP»kil 


TiMi  «7  (CmT^ 


Central  Haating  Plant  Econonics  Evaluation  —  Sansitivity  Analysis  Paga  2 

Fila:  FCSD6  Typa:  Naw  plant  (NP)  05/13/92 

Dasc:  FORT  GORDON 
Tach:  Gas  /Oil  Firad  Boiler 


Facility  Capital  Costs,  cont 


Plant  installed  cost:  $  5,899,197 

****************************************************************************** 
Facility  Annual  0  &  M  and  Energy  Costs 


Operating  staff:  11 

Annual  Ledx>r  Costs:  $  463,732 

Annual  Year  Non-Labor  0  &  M  Costs  :  $  564,338 

1995  *6  fuel  oil  costs  :  $  1,213,004 

1995  Auxiliary  Energy  Costs  :  $  38,781 


Periodic  Major  Maintenance  Cost  Sumnary 


Time  Interval  Cost 


Time  Interval  Cost 


3  year»  $  30,000 
10  years  $  159,115 
18  years  $  5,881 


5  years  $  5  920 
15  years  $  6 ' , 520 
20  years  $  12,754 


*«*#«*««««*«««*«**«*«*«*«****««  «««***«#*«****•*****«♦«****♦*«***««*♦******#**  * 

Facility  Life  Cycle  Cost  Suxomary 


Analysis  using  #6  fuel  oil  as  primary  fuel 
■f  PV  'Adjusted'  Investment  Costs 
+  PV  Energy  Transportation  Costs 
+  PV  Annually  Recurring  O&M  Costs 

PV  Non-Annually  Recurring  Repair  &  Replacement 
PV  Disposal  Cost  of  Existing  System 
+  PV  Disposal  Cost  of  New/Retrofit  Facility 


=  $  5,169,447 
=  $  24,325,649 
=  $  7,319,586 
=  $  320,675 
=  $  0 
=  $  0 


Total  Life  Cycle  Cost  (1991) 


=  $  37,135,358 


Levelized  Cost  of  Service  (1995  start)  =  9.6944  $/MMBtu 

Levelized  Cost  of  Service  (1995  start)  =  11.590  $/1000  lb  steeun 


Sensitivity  Analysis 


s=s  Primary  fuel  initial  cost  variation  ==s 


Change 

50% 

60% 


PV  Primary  Fuel 
11,890,948 
14,269,138 


Life  Cycle  Cost  LCS,$/10001b  steam 
25,244,409  7.879 

27,622,599  8.621 
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Central  Haating  Plant  Economics  Evaluation  —  Sensitivity  Analysis  Page  3 

File:  FQD€  Type:  New  plant  (NP)  05/13/92 

Desc:  FORT  GORDON 
Tech:  Gas  /  Oil  Fired  Boiler 


Sensitivity  Analysis,  cont 

80% 

19,025,517 

32,378,978 

10.106 

90% 

21,403,707 

34,757,168 

10.848 

100% 

23,781,897 

37,135,358 

11.590 

110% 

26,160,088 

39,513,547 

12.333 

120% 

28,538,276 

41,891,737 

13.075 

130% 

30,916,466 

44,269,927 

13.817 

140% 

33,294,655 

46,648,117 

14.559 

150% 

35,672,845 

49,026,306 

15.302 

=ss  Primary  fuel  escalation  rate  variation  === 

Change 

PV  Primary  Fuel 

Life  Cycle  Cost 

LCS,$/10001b  steam 

-3% 

16,835,067 

30,188,528 

9.422 

-2% 

18,818,531 

32,171,992 

10.041 

-1% 

21,115,443 

34,468,904 

10.758 

0% 

23,781,897 

37,135,358 

11.590 

1% 

26,884,461 

40,237,922 

12.559 

2% 

30,502,138 

43,855,599 

13.688 

3% 

34,728,690 

48,082,151 

15.007 

4% 

39,675,381 

53,028,842 

16.551 

5% 

45,474,228 

58,827,690 

18.361 

6% 

52,281,834 

65,635,295 

20.486 

===  Auxiliary 

energy  cost  variation  =ss 

Change 

PV 

Auxiliary  Energy 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

435,002 

37,026,607 

11.556 

90% 

489,377 

37,080,982 

11.573 

100% 

543,752 

37,135,358 

11.590 

110% 

598,127 

37,189,733 

11.607 

120% 

652,503 

37,244,108 

11.624 

===  OfiM  labor 

cost  variation  === 

Clumge 

PV  OScM  LeUsor 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

4,820,558 

35,930,218 

11.214 

90% 

5,423,428 

36,532,788 

11.402 

100% 

6,025,698 

37,135,358 

11.590 

110% 

6,628,268 

37,737,928 

11.778 

120% 

7,230,838 

38,340,498 

11.966 

===  O&M  non-labor 

cost  variation 

Change 

PV  O&M  Non-Labor 

Life  Cycle  Cost 

LCS,$/10001b  ste^un 

80% 

1,035,109 

36,876,580 

11.509 

90% 

1,164,498 

37,005,969 

11.550 

100% 

1,293,887 

37,135,358 

11.590 

110% 

1,423,276 

37,264,746 

11.631 
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Central  Haating  Plant  Bconoedcs  Evaluation  —  Sansitivity  Analysis  Paga  4 

Fila:  FGD6  Typa:  Naw  plant  rvP)  05/13/92 

Dasc:  FORT  GORDON 
Tach:  Gas  /  Oil  Firad  Boilar 


Sansitivity  Analysis,  cont 


=== 

Repair/replace  cost  variation 

= 

Change 

PV  Repair/Replace 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

256,540 

37,071,223 

11.570 

90% 

288,607 

37,103,290 

11.580 

100% 

320,675 

37,135,358 

11.590 

110% 

352,742 

37,167,425 

11.600 

120% 

384,810 

37,199,493 

11.610 

S33 

Initial  cost 

variation  === 

Change 

PV  initial  Cost 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

4,135,557 

35,958,651 

11.223 

90% 

4,652,502 

36,547,004 

11.407 

100% 

5,169,447 

37,135,358 

11.590 

110% 

5,686,391 

37,723,711 

11.774 

120% 

6,203,336 

38,312,065 

11.957 

=  SS 

Existing  salvage  value  variation 

==s 

Change  PV  Existing  Salvage 

Life  Cycle  Cost 

LCS,$/10001b  ste2un 

Existing  plant  salvage  values 

specified  is  0. 

Variation 

of  value  is  unnecessary.  Analysis  skipped. 

=  =  = 

New  salvage  value  variation  === 

Chemge 

PV  New  Salvage 

Life  Cycle  Cost 

LCS,$/10001b  steeun 

-15% 

-149,970 

37,285,329 

11.637 

-10% 

-99,980 

37,235,338 

11.621 

-5% 

-49,990 

37,185,348 

11.606 

0% 

0 

37,135,358 

11.590 

5% 

49,990 

37,085,368 

11.575 

10% 

99,980 

37,035,377 

11.559 

15% 

149,970 

36,985,387 

11.543 

=  =  = 

Discount  rate 

!  variation  === 

Change 

Life  Cycle  Cost  LCS,$/10001b  steeun 

C.0% 

70,177,616 

21.903 

0.5% 

64,909,791 

20.259 

1.5% 

55,844,949 

17.430 

2.5% 

48,401,080 

15.106 

3.5% 

42,249,979 

13.187 

4.5% 

37,135,358 

11.590 

5.5% 

32,856,137 

10.255 

6.5% 

29,253,815 

9.130 

7.5% 

26,202,864 

8.178 

8.5% 

23,603,405 

7.367 
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Central  Haatlng  Plant  Economics  Evaluation  —  Sansitivity  Analysis  Paga  5 

Fila:  FGD6  Typa:  Naw  plant  (NP)  05/13/92 

Dasc:  FORT  GORDON 
Tach:  Gas  /  Oil  Firad  Boilar 


Sansitivity  Analysis,  cont 


10.5%  19,455,307  6.072 
11.5%  17,790,803  5.552 
12.0%  17,041,039  5.318 


sss=  Plemt  life  variation  === 


Change 

Life  Cycle  Cost 

LCS,$/10001b  steeun 

10  yr 

20,245,614 

11.841 

11  yr 

21,605,160 

11.723 

12  yr 

22,948,136 

11.647 

13  yr 

24,241,311 

11.586 

14  yr 

25,497,253 

11.543 

15  yr 

26,764,610 

11.534 

16  yr 

27,950,655 

11.515 

17  yr 

29,097,989 

11.503 

18  yr 

30,224,349 

11.503 

19  yr 

31,302,163 

11.503 

20  yr 

32,411,164 

11.531 

21  yr 

33,429,317 

11.542 

22  yr 

34,401,581 

11.550 

23  yr 

35,341,472 

11.561 

24  yr 

36,257,296 

11.576 

25  yr 

37,135,358 

11.590 
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Central  Haating  Plant  Economics  Evaluation  —  Sensitivity  Analysis  Page  1 
Fils:  FGDC  Type:  New  plant  <NP)  05/13/92 
Dssc:  FORT  GORDON 

Tech:  Duo^  Grate  Spreader  Stoker,  w/  fly  ash  reinjection 


Base  and  Pl2Uit  Information 


State:  GA  -  Georgia  Base  DOE  Region:  3 

PI>K:R:  100,000  Ib/hr  steam  Number  of  boilers:  4 


Coal  code:  W205320  Distance  from  base:  278  miles 

State:  KY  -  Kentucky  DOE  Region:  3 

Coal  type:  bituminous  (properties  on  a  dry  basis) 

hhv:  12870  Btu/lb  fi>ced  carix>n:  52.20%  volatiles:  38.10% 
ash:  9.70%  sulfur:  0.50% 


Coal  handling  equipment  capacity:  50  tons/hr 

Coal  silo  storage  capacity:  374  tons 

Approx,  building  width:  58  feet 

Approx,  building  length:  141  feet 

Height  of  the  plemt :  59  ft 

Building  area:  8210  sq  ft 

Plant  area:  1.31  acres 

**«««****«*#♦«**************«*«*«********-*********«***#**************«****♦*** 

Facility  Parameters 

*****************************'*«*'*'******************«**««********************** 


Capital  Equipment  Escalation  Factor:  1.045  (4771.57/1991) 

Non-Labor  Operation  &  Maintenance  Escalation  Factor:  1.106  (  947.10/1991) 
Operation  &  Maintenance  Irfd)or  Escalation  Factor:  1.061  (4386.55/1991) 
Construction  Ledsor  Escalation  Factor:  1.030  (  272.70/1991) 

Annual  diesel/distillate  fuel  usage:  16,400  gallons 
Annual  electricity  usage:  2,704,433  kW-hr 
Annual  lime  usage:  261  tons 

1991  cost  for  coal:  1.715  $/MMBtu 
1991  cost  for  distillate:  0.631  $/gallon 
1991  cost  for  electricity:  0.053  $/kW-hr 

Annual  Facility  Output:  257,664  thousand  lb  steeun 
Annual  Coal  Usage:  13,398  tons  (dry)  /  14,202  tons  (wet) 

Heating  plant  efficiency:  84% 

Year  of  Study:  1991 

Years  of  Operation:  1995  -  2019 

Facility  Installed  Capital  Costs 


Equipment 

Cost 

Equipment 

Cost 

Boiler: 

$ 

9,318,324 

Coal  Handling: 

$ 

4,995,812 

Ash  Handling: 

$ 

2,047,997 

Mechncl  Collector: 

$ 

134,619 
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C«ntr«l  HMting  Plant  Economics  Evaluation  —  Sensitivity  Analysis  Page  2 
File:  F(^  Type:  New  plant  (NP)  05/13/92 
Desc:  FOItT  GORDON 

Tech:  Dump  Grate  Spreader  Stoker,  w/  fly  ash  reinjection 


Facility  Installed  Capital  Costs,  cont 


Water  Treatment :  $ 
Air  Compressor :  $ 
Piping/Stack:  $ 
Building  Costs:  $ 


696,631 

72,152 

3,300,834 

3,710,787 


Pumps:  $ 
Waste  Water  Trtmnt:  $ 
Electrical  System:  $ 
Direct  costs :  $ 


172,781 

97,065 

1,630,032 

10,521,182 


Plant  installed  cost:  $  44,689,453 


Facility  Annual  0  &  M  and  Energy  Costs 


Operating  staff:  22 
Annual  Ledsor  Costs:  $  963,353 
First  Year  Non-Labor  O  &  M  Costs 
Annual  Year  NOn-Labor  O  &  M  Costs 
1995  Coal  Costs  (incl  treuisport) 
1995  Auxiliary  Energy  Costs 


$  1,338,611 
$  1,663,506 
$  730,510 
$  156,265 


******«**««**««««««*««*«*******«***♦******♦********♦♦********♦****♦*********** 

Periodic  Major  Maintenance  Cost  Suiomary 

***********************««*«*«««*************'***********************•********** 


Time  Interval  Cost 


Time  Interval  Cost 


3  years 
7  years 
10  years 
15  years 
20  years 


$  95,774 
$  79,583 
$  542,186 
$  9,352 
$  427,964 


5  years 
8  years 
12  years 
18  years 


$  92,079 
$  222,604 
$  44,074 
S  11,754 


Facility  Life  Cycle  Cost  Sumnary 


4-  PV  'Adjusted'  Investment  Costs 
+  PV  Energy  +  Transportation  Costs 
+  PV  Annually  Recurring  O&M  Costs 
+  PV  NOn -Annually  Recurring  Repair  &  Replacement 
PV  Disposal  Cost  of  Existing  System 
+  PV  Disposal  Cost  of  New/Retrofit  Facility 


=  $  39,161,216 
=  $  12,773,403 
=  $  21,343,004 
=  $  1,728,076 
=  $  0 
=  $  0 


Total  Life  Cycle  Cost  (1991) 


=  $  75,005,701 


Levelized  Cost  of  Service  (1995  start) 


19.580  $/MMBtu 
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Central  Heating  Plant  Econoedcs  Evaluation  —  Sensitivity  Analysis  Page  3 
Pile:  FGDC  Type:  New  plant  (NP)  05/13/92 
Desc:  FORT  GORDON 

Tech:  Dunp  Grate  Spreader  Stoker,  w/  £ly  ash  reinjection 


Sensitivity  Analysis 


sss  Primary  fuel  initial  cost  variation  === 


Change 

PV  Primary  Fuel 

Life  Cycle  Cost 

LCS,$/10001b  steam 

50% 

5,269,249 

69,736,451 

21.766 

60% 

6,323,099 

70,790,301 

22.095 

70% 

7,376,949 

71,844,151 

22.424 

80% 

8,430,799 

72,898,001 

22.752 

90% 

9,484,649 

73,951,851 

23.081 

100% 

10,538,499 

75,005,701 

23.410 

110% 

11,592,349 

76,059,551 

23.739 

120% 

12,646,199 

77,113,401 

24.068 

130% 

13,700,049 

78,167,251 

24.397 

140% 

14,753,899 

79,221,101 

24.726 

150% 

15,807,749 

80,274,951 

25.055 

Primary  fuel  escalation  rate  variation  === 

Change 

PV  Primary  Fuel 

Life  Cycle  Cost 

LCS,$/10001b  ste2un 

-3% 

7,637,237 

72,104,439 

22.505 

-2% 

8,469,298 

72,936,500 

22.765 

-1% 

9,428,862 

73,896,064 

23.064 

0% 

10,538,499 

75,005,701 

23.410 

1% 

11,824,979 

76,292,181 

23.812 

2% 

13,320,050 

77,787,252 

24.279 

3% 

15,061,375 

79,528,577 

24.822 

4% 

17,093,624 

81,560,826 

25.456 

5% 

19,469,776 

83,936,978 

26.198 

6% 

22,252,654 

86,719,856 

27.067 

===  Auxiliary 

energy  cost  variation  === 

Change 

PV 

Auxiliary  Energy 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

1,787,923 

74,558,721 

23.271 

90% 

2,011,413 

74,782,211 

23.341 

100% 

2,234,903 

75,005,701 

23.410 

110% 

2,458,394 

75,229,192 

23.480 

120% 

2,681,884 

75,452,682 

23.550 

===  O&M  ledx>r 

cost  variation  === 

Change 

PV  O&M  Labor 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

10,014,185 

72,502,155 

22.629 

90% 

11,265,959 

73,753,928 

23.020 

100% 

12,517,732 

75,005,701 

23.410 

110% 

13,769,505 

76,257,475 

23.801 

120% 

15,021,278 

77,509,248 

24.192 

===  O&M  non- labor 

cost  variation  === 
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Central  Haating  Plant  Economics  Evaluation  —  Sensitivity  Analysis  Page  4 
Pile:  FCHX:  Type:  New  plemt  (NP)  05/13/92 
Oesc:  FORT  GORDON 

Tech:  Dusqp  Grate  Spreader  Stoker,  w/  £ly  ash  reinjection 


Sensitivity  Analysis,  cont 


Change 

PV  OSM  Non-Labor 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

7,060,217 

73,240,647 

22.859 

90% 

7,942,744 

74,123.174 

23.135 

100% 

8,825.272 

75,005,701 

23.410 

110% 

9,707,799 

75,888,229 

23.686 

120% 

10,590,326 

76,770,756 

23.961 

s=s 

Repair/replace  cost  variation  sss 

Change 

PV  Repair/Replace 

Life  Cycle  Cost 

LCS,$/10001b  ste2un 

80% 

1,382,461 

74,660,086 

23.302 

90% 

1,555,269 

74,832,894 

23.356 

100% 

1,728,076 

75,005,701 

23.410 

110% 

1,900,884 

75,178,509 

23.464 

120% 

2,073,692 

75,351,317 

23.518 

Initial  cost 

variation  === 

Change 

PV  Initial  Cost 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

31,328,973 

65,531,186 

20.453 

90% 

35,245,095 

70,268,443 

21.932 

100% 

39,161,216 

75,005,701 

23.410 

110% 

43,077,338 

79,742,959 

24.889 

120% 

46,993,460 

84,480,217 

26.368 

==* 

Existing 

salvage  value  variation  === 

Cheuige 

PV  Existing  Salvage 

Life  Cycle  Cost 

LCS,$/10001b  stefun 

Existing  plant  salvage  values  specified  is  0. 

Variation 

of  value  is  unnecessary 

.  Analysis  skipped. 

=== 

New  salvage  value  variation  === 

Clumge 

PV  New  Salvage 

Life  Cycle  Cost 

LCS,$/10001b  steam 

-15% 

-1,076,295 

76,081,997 

23.746 

-10% 

-717,530 

75,723,232 

23.634 

-5% 

-358,765 

75,364,467 

23.522 

0% 

0 

75, 005,701 

23.410 

5% 

358,765 

74,646,936 

23.298 

10% 

717,530 

74,288,171 

23.186 

15% 

1,076,295 

73,929,406 

23.074 

=== 

Discount 

rate  variation  === 

Change 

Life  Cycle  Cost  LCS, 

$/10001b  steam 

0.0% 

114,883,502 

35.857 

0.5% 

108,752,158 

33.943 

1.5% 

98,046,923 

'  30.602 
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Central  teatlng  Plant  Bcoaoaica  SvaluatiMi  —  Sansitivity  Analysis  Paga  5 
Pila:  FQDC  Typa:  Naw  plant  (NP)  05/13/92 
Dasc:  FORT  GORDON 

Tach:  Dunp  Grata  Spraadar  Stokar,  w/  fly  ash  rainjaction 


Sansitivity  Analysis,  cont 


3.5% 

81,476,003 

25.430 

4.5% 

75,005,701 

23.410 

5.5% 

69,447,846 

21.676 

6.5% 

64,636,946 

20.174 

7.5% 

60,441,375 

18.865 

8.5% 

56,755,905 

17.714 

9.5% 

53,495,984 

16.697 

10.5% 

50,593,320 

15.791 

11.5% 

47,992,470 

14.979 

12.0% 

46,790,747 

14.604 

Plant  lifa 

variation  sss 

Changa 

Lifa  Cycla  Cost 

LCS,$/10001b  ste2un 

10  yr 

57,634,746 

33.710 

11  yr 

59,062,868 

32.050 

12  yr 

60,507,693 

30.711 

13  yr 

61,827,201 

29.552 

14  yr 

63,132,462 

28.582 

15  yr 

64,438,106 

27.769 

16  yr 

65,703,522 

27.068 

17  yr 

66,826,947 

26.418 

18  yr 

67,949,340 

25.862 

19  yr 

68,987,116 

25.353 

20  yr 

70,370,575 

25.037 

21  yr 

71,390,338 

24.648 

22  yr 

72,311,964 

24.279 

23  yr 

73,197,921 

23.945 

24  yr 

74,160,051 

23.678 

25  yr 

75,005,701 

23.410 
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PioltaBy  Antaal  Hcatiag  Pint  bfonuti«i 


Emiu  Um 
Hc^/Coal/ 


Ptat 

Bolcr 

FmI 

Rcacrrc 

Year 

laataled 

Capacity 

db/kr) 

laaae 

Ratii« 

Prnffai/I,neara( 
lateml/Pwr  Gca 

306 

1 

«6  0U 

«2  0U 

1971 

30000 

Y 

3 

H/C 

306 

2 

«6  0U 

#2  0U 

1938 

160000 

Y 

5 

H/C 

306 

3 

«6  0U 

«2CH1 

1938 

160000 

Y 

5 

H/C 

99 

1 

«6  0U 

*2  0U 

1987 

10000 

Y 

10 

H 

3013 

1 

«6CH1 

#2  0U 

1970 

30000 

Y 

2 

H 

(Total)  430000 
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100836.7 

104318.6 
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LIFE  CYCLE  COST  ANALYSIS  STUDY:  TDPICl 

LCCID  1.065  DATE/TIME:  05-19-92  13:13:31 

PROJECT  NO..  FY,  &  TITLE:  FY  1992  BUILDING  506 

INSTALLATION  &  LOCATION:  PICATINNY  ARSENAL  NEW  JERSEY 
DESIGN  FEATURE: 

ALT.  ID.  A;  TITLE:  STATUS  QUO 
NAME  OF  DESIGNER: 


BASIC  INPUT  DATA  SUMMARY 


CRITERIA  REFERENCE :Tri -Service  MOA  for  Econ  Anal/LCC  (Energy) 


DISCOUNT  RATE:  4.6% 


KEY  PROJECT -CALENDAR  INFORMATION 

DATE  OF  STUDY  (DOS)  MAY  92 
MIDPOINT  OF  CONSTRUCTION  (MPC)  JUN  92 
BENEFICIAL  OCCUPANCY  DATE  (BOD)  JAN  93 
ANALYSIS  END  DATE  (AED)  JAN  18 


COST  /  BENEFIT 

DESCRIPTION 

1  1 

1  COST  1 

t  1 

1  IN  DOS  $  1 

1  1 

1 ($  X  10**0)  1 

EQUIVALENT 

UNIFORM 

DIFFERENTIAL 

ESCALATION 

RATE 

(%  PER  YEAR) 

1  1 

1  TIME(S)  1 

1  1 

1  COST  incurred! 

1  1 

1  1 

.  1 - 1 

INVESTMENT  COSTS 

1  .0  1 

.00 

1  JUN 

92 

1 

DISTILLATE  OIL 

1  132568.3  1 

1.50 

1  JUL93-JUL17 

1 

RESIDUAL  OIL 

1  2301196.0  1 

2.01 

1  JUL93-JUL17 

1 

MAINT  LABOR 

1  890000.0  1 

.00 

1  JUL93-JUL17 

1 

MAINT  SERV 

I  100000.0  1 

.00 

1  JUL93-JUL17 

MAINT  SUPPLY 

1  100000.0  1 

.00 

1  JUL93-JUL17 

1 

MAINT  UTIL 

I  500000.0  1 

.00 

1  JUL93-JUL17 

1 

BREECH 

1  1900.0  1 

.00 

1  JAN 

14 

1 

BREECH 

1  3800.0  1 

.00 

1  JAN 

95 

1 

OPACMONITOR 

1  75000.0  1 

.00 

1  JAN 

00 

1 

STACK 

1  18000.0  1 

.00 

1  JAN 

14 

1 

AIRHEAT 

1  200000.0  1 

.00 

1  JAN 

95 

1 

DRUMCTL 

1  5000.0  1 

.00 

1  JAN 

96 

1 

DRUMCTL 

1  10000.0  1 

.00 

1  JAN 

06 

1 

FW_REG 

1  900.0  1 

.00 

1  JAN 

11 

1 

FW_REG 

1  2200.0  1 

.00 

1  JAN 

94 

1 

F_FAN 

1  25000.0  1 

.00 

1  JAN 

11 

1 

F_FAN 

1  30000.0  1 

.00 

1  JAN 

98 

1 

F_FAN 

1  40000.0  1 

.00 

1  JAN 

98 

1 

RELVALVE 

1  5400.0  1 

.00 

1  JAN 

96 

1 

RELVALVE 

1  2250.0  1 

.00 

1  JAN 

08 

1 

RELVALVE 

1  2250.0  1 

.00 

1  JAN 

09 

1 

RELVALVE 

t  7950.0  1 

.00 

1  JAN 

08 

1 

RELVALVE 

1  7950.0  1 

.00 

1  JAN 

09 

1 

WTBOILER 

1  975000.0  1 

.00 

1  JAN 

11 

1 

Vrr  BOILER 

1  4379754.0  1 

.00 

1  JAN 

07 

1 

WTBURNER 

1  100000.0  1 

.00 

1  JAN 

11 

i 

PUMPS IMPLEX 

1  15000.0  1 

.00 

1  JAN 

11 

1 

TANKSTEEL 

1  2500.0  1 

.00 

1  JAN 

11 

1 

BOILMASTER 

1  5000.0  1 

.00 

1  JAN 

00 

1 
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LIFE  CYCLE  COST  ANALYSIS 

LCCID  1.065  DATE/TIME;  05-19-92  13:13s31 

PROJECT  NO.,  FY,  &  TITLE:  FY  1992  BUILDING  506 

INSTALLATION  4  LOCATION:  PICATINNY  ARSENAL  NEW  JERSEY 


DESIGN  FEATURE: 

ALT.  ID.  A;  TITLE:  STATUS  QUO 


NAME  OF  DESIGNER: 


BASIC  INPUT  DATA  SUMMARY 


I  BOILMASTER 
I  DAMPACT 
I  FLAMESAFE 
I  FLAMESAFE 
I  PLANTMASTER 
I  PSIGCTRL 
I  PSIGSENSOR 
I  AIRCOMPRECIP 
»  AIRCXMPRECIP 
I  AIRCOMPRECIP 
I  AIRDRYERREFR 
1  AIRRECV 
I  AIRRECV 
I  MOTORCTRL 
I  MOTORCTRL 
I  SWITCH 
I  TRANSFORMER 
I  TRANSFORMER 
I  CONDPUMP 
I  CONDPUMP 
I  CONDREC 
I  CONDREC 
(  CONDREC 
I  COOLPUMP 
I  COOLPUMP 
I  COOLPUMP 
I  COOLPUMP 
I  COOLPUMP 
I  COOLPUMP 
I  FEEDPUMP 
I  FEEDPUMP 
I  FEEDPUMP 
I  FEEDPUMP 
I  FEEDPUMP 
I  FWPIPINGVAL 
I  MUPUMP 
I  MUPUMP 
I  MUPUMP 
I  HEATER 
I  NAGPIPEBELOW 
I  OILPIPEBELOW 
I  OILPIPEBELOW 
I  PUMP 
I  PUMP 
1  TANKABOVE 
I  FLASHTANK 
1  FLASHTANK 
I  HEATEXCH 
I  HEATEXCH 


10000.0  I  .00 

2000.0  I  .00 

10000.0  I  .00 

20000.0  1  .00 

5000.0  I  .00 

5000.0  I  .00 

2000.0  1  .00 

20000.0  I  .00 

42000.0  1  .00 

192000.0  I  .00 

12000.0  I  .00 

1900.0  I  .00 

2500.0  1  .00 

8700.0  1  .00 

16200.0  I  .00 

25000.0  I  .00 

57000.0  I  .00 

28500.0  I  .00 

18000.0  I  .00 

4500.0  I  .00 

8000.0  I  .00 

9000.0  I  .00 

560QO.0  I  .00 

7000.0  I  .00 

7600.0  I  .00 

7600.0  I  .00 

16400.0  I  .00 

22800.0  I  .00 

22800.0  I  .00 

30820.0  I  .00 

35000.0  I  .00 

74000.0  I  .00 

37000.0  I  .00 

37000.0  I  .00 

11000.0  I  .00 

9933.0  I  .00 

34200.0  I  .00 

11400.0  I  .00 

15000.0  I  .00 

54.0  I  .00 

2450.0  I  .00 

4300.0  I  .00 

5000.0  I  .00 

10000.0  I  .00 

360000.0  I  .00 

1550.0  1  .00 

2000.0  I  .00 

1520.0  I  .00 

1520.0  I  .00 


JAN  15 
JAN  99 
JAN  00 
JAN  10 
JAN  IS 
JAN  15 
JAN  15 
JAN  03 
JAN  00 
JAN  08 
JAN  01 
JAN  01 
JAN  11 
JAN  94 
JAN  94 
JAN  94 
JAN  10 
JAN  10 
JAN  00 
JAN  11 
JAN  10 
JAN  10 
JAN  10 
JAN  11 
JAN  11 
JAN  11 
JAN  11 
JAN  11 
JAN  11 
JAN  16 
JAN  16 
JAN  11 
JAN  95 
JAN  16 
JAN  11 
JAN  06 
JAN  06 
JAN  10 
JAN  00 
JAN  15 
JAN  95 
JAN  95 
JAN  10 
JAN  95 
JAN  10 
JAN  11 
JAN  11 
JAN  07 
JAN  18 
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LIPB  CYCLE  COST  ANALYSIS  STUDY:  TDPICl 

LCCID  1.065  DATE/TIME:  05-19-92  13:13:31 

PROJECT  NO.,  FY,  &  TITLE:  FY  1992  BUILDING  506 

INSTALLATION  &  LOCATION:  PICATINNY  ARSENAL  NEW  JERSEY 
DESIGN  FEATURE: 

ALT.  ID.  A;  TITLE:  STATUS  QUO 
NAME  OP  DESIGNER: 


BASIC  INPUT  DATA  SUMMARY 


I  FILTERPRESS  I  69000.0  I  .00  I  JAN  93  I 

I  SZSOPT  I  474999.0  I  .00  |  JAN  93  I 


OTHER  KEY  INPUT  DATA 

LOCATION  -  NEW  JERSEY  CENSUS  REGION:  1 

RATES  FOR  INDUSTRIAL  SECTOR.  TABLES  FROM  OCT  91 


ENERGY  USAGE:  10**6 
ENERGY  TYPE  $/MBTU 
DIST  3.68 
RESID  3.01 


BTUS  ELECTRIC 

AMOUNT  ELECT. 
36024.0 
764517.0 


DEMAND:  10**0  DOLLARS 
DEMAND  PROJECTED  DATES 
JAN93-JAN18 
JAN93-JAN18 
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LIFE  CYCLE  COST  ANALYSIS  STUDY:  TDPICl 

LCCID  1.065  DATE/TIME:  05-19-92  13:13:31 

PROJECT  NO.,  FY,  &  TITLE:  FY  1992  BUILDING  506 

INSTALLATION  &  LOCATION:  PICATINNY  ARSENAL  NEW  JERSEY 
DESIGN  FEATURE: 

ALT.  ID.  A;  TITLE:  STATUS  QUO 
NAME  OF  DESIGNER: 


LIFE  CYCLE  COST  TOTALS* 


INITIAL  INVESTMENT  COSTS 


0. 


ENERGY  COSTS: 

DISTILLATE  OIL  2264606. 

RESIDUAL  OIL  41904900. 

TOTAL  ENERGY  COSTS  44169500. 


RECURRING  M&R/CUSTODIAL  COSTS  23161800. 
MAJOR  REPAIR /REPLACEMENT  COSTS  4270156. 
OTHER  O&M  COSTS  i  MONETARY  BENEFITS  0. 
DISPOSAL  COSTS/RETENTION  VALUE  0. 

LCC  OF  ALL  COSTS /BENEFITS  (NET  PW)  71601460. 


•NET  PW  EQUIVALENTS  ON  MAY92;  IN  10**0  DOLLARS;  IN  CONSTANT  MAY92  DOLLARS 
•ENERGY  ESCALATION  RATES  FROM  NIST  HANDBOOK  135  SUPPLEMENT  DATED  OCT  91 
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LIFE  CYCLE  COST  ANALYSIS  STUDY:  TDPICl 

LCCID  1.065  DATE/TIME:  05-19-92  13:13:31 

raOJBCT  NO..  FY.  {i  TITLE:  FY  1992  BUILDING  506 

INSTALLATICW  &  LOCATION:  PICATINNY  ARSENAL  NEW  JERSEY 
DESIGN  FEATURE: 

ALT.  ID.  A;  TITLE:  STATUS  QUO 
NAME  OF  DESIGNER: 


YEAR-BY-YEAR  BREAKDOWN  OF  LIFE  CYCLE  COSTS* 


DOLLARS  IN  10**0 

BENEFICIAL  OCCUPANCY  DATE:  JAN93 

ANNUAL  PAYMENTS  OCCUR:  JUL93  THROUGH  JUL17 


IPAYI 

DIST  1  RESID 

1  M  &  R 

1  R  /  R  1 

1  _ _ 1 

OTHER  1 

1  11 

126772. 12257201. 

1 1508725. 

1  527931.1 

0.  1 

1  21 

121289. 12200865. 

1 1442376. 

1  48338.1 

0.  1 

1  31 

115696. 12136345. 

1 1378945. 

1  228443.1 

0.  1 

1  41 

110589. 12047090. 

11318303. 

1  8819.1 

0.  1 

1  51 

105823. 11952730. 

11260328. 

1  0.  1 

0.  1 

1  61 

101769. 11874440. 

11204902. 

1  54252,1 

0.  1 

1  71 

99260. 11830506. 

11151914. 

1  1482.1 

0.  1 

1  8i 

97411. 11800943. 

11101256. 

1  116880.1 

0.  1 

1  91 

95858. 11776390. 

1 1052826. 

1  9413.1 

0.1 

1  101 

94709. 11759094. 

1 1006526. 

1  0.1 

0.  1 

1  111 

93560.11741913. 

1  962262. 

1  12379.1 

0.  1 

1  121 

92296. 11720989. 

1  919945. 

1  0.  1 

0.  1 

1  131 

90979. 11699291. 

1  379488. 

i  0.  1 

0.  1 

1  141 

89244. 11668089. 

1  840811, 

1  29277.1 

0.  1 

1  151 

87202. 11629172  . 

1  803834. 

12265352. 1 

0.  1 

1  161 

84796. 11581665. 

1  768484. 

1  99950.1 

0.  1 

1  171 

82182. 11529001. 

1  734688. 

1  4820.  1 

0.  1 

1  181 

79323. 11475372  . 

1  702379. 

1  250700.1 

0.  1 

1  191 

76826. 11429119. 

1  671490. 

1  560704.1 

0.  1 

1  201 

74827. 11391932. 

1  641960. 

1  0.  1 

0.1 

1  211 

72958. 11357166. 

1  613729. 

1  0.1 

0.  1 

1  221 

70963. 11320071. 

1  586739. 

1  7510.1 

0.  1 

1  231 

68956. 11282734. 

1  560936. 

1  7957.1 

0.  1 

I  241 

66723. 11241193. 

1  536267. 

1  35467.1 

0.  1 

1  251 

64594. 11201591. 

1  512684. 

1  0.  1 

1 _ 1 

0.  1 

1***12264606. 1******** 

1  *]t****** 

14270156.  1 

0.  1 

*NET 

PW  EQUIVALENTS 

ON  MAY92; 

IN  10**0 

DOLLARS; 

IN  CONSTANT  MAY92  DOLLARS 
*ENERGY  ESCALATION  RATES  FROM  NIST  HANDBOOK  135  SUPPLEMENT  DATED  OCT  91 
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CHPECON  Rm  UamMa  tor  PkaiiHiy  AiwmI  BH|.  5M 


Tsctaotogj 

BoRw 

SMRTU 

SRUBTM 

KSPUEL 

KSLCC 

LCCA 

NtwFRMl 

GAS 

124/124/124 

9340 

11.167 

11S39 

123089 

14S468 

100 

«2(XL 

124/124/124 

10313 

12370 

11S39 

141366 

163744 

113 

«6(XL 

124/124/124 

8.0S2 

9327 

11S39 

103024 

12S4Q3 

86 

STOKER 

84/144/144/144 

11.206 

13397 

81979 

S0484 

174S24 

120 

CWS 

72/144/184/184 

10J41 

12.961 

72S67 

71777 

176779 

122 

COM 

88/lSl/lSl/lSl 

10381 

12.6S0 

S11S3 

93SS8 

172S36 

119 

FBC 

67/134/171/171 

12342 

14.7S6 

80809 

69238 

192226 

132 

K8INV 

KSCOAL 

KSHVYOIL 

SAVINGS 

Ratroik 

STCMCER 

4S/144/144 

S044 

48230 

-118672 

-65397 

CWS 

37^20/120 

4378 

67203 

-1S2423 

-80841 

M-COAL 

37/120/120 

6660 

47303 

-116390 

-62426 

FILE  PREFIX: 
PMC»:  370  L 

PARI 

AVE  MON.  LOAD:  123  M 

CHP  «1  20  160  L  FUEL  >  FS6  AGE  «  19S2/19S4 

10  SOL  FUEL«FS6 

AGE  >  1971 

L-(Ki  STEAM/HR) 

M-(MBTU/HR) 

TaM*53 

CHPECON  Rtm  RcmMs  tor  PkaHuj  AucmI  BMfe.  30U 

Tachutop 

BoBtr 

S/MBTU 

S/KiSTM 

KSFUEL 

KSLCC 

LCC/R 

NcwPtaM 

GAS 

17/17/17 

133SS 

1S.848 

4406 

17727 

29347 

100 

82  0IL 

17/17/17 

14.423 

17344 

4406 

20313 

31932 

109 

«6  0D. 

17/17/17 

11.964 

14304 

4406 

14868 

26488 

90 

STOKER 

12/20/20/20 

30417 

36367 

37350 

8439 

67342 

229 

CWS 

1Q/2(V2S/2S 

23.729 

28371 

25050 

10969 

54900 

187 

COM 

12/21/21/21 

23350 

28.1S6 

22199 

14234 

186 

FBC 

9/18/23/23 

28.423 

33.982 

34038 

7617 

62927 

214 

KSINV 

KSCOAL 

KSHVYOIL 

SAVINGS 

RtirafK 

STOKER 

CWS 

M-COAL 

FILE  PREFIX:  PAR2 

PMCR:  SOL 

AVE  M(»<.  LOAD:  17  M 

aiP«2  1<9S0L  FUEL»FS6  AGE  >  1970 

L-(Ki  STEAM/HR) 

MKMBTU/HR) 
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Central  Haating  Plant  Econcmics  Evaluation  —  Sensitiv'ty  Analysis  Page  1 

Pile;  PPIC  Type;  New  plant  (NP)  05/13/92 

Desc:  PZCATINNY  ARSENAL 
Tech:  Gas  /Oil  Fired  Boiler 

*«**«***<******♦«****«***♦************«******************************«********« 
Base  and  Plant  Information 

****************************************************************************** 


State:  NJ  -  New  Jersey  Base  DOE  Region:  1 

P)ft:R:  250,000  Ib/hr  steam  Number  of  boilers:  3 

Height  of  the  plemt:  40  ft 
Building  area:  9000  sq  ft 
Plant  area:  1.97  acres 

**«««****-***«***♦*******♦*************♦*#***************************«*******«* 

Facility  Parameters 

***********•*******•«**********'********»«**************«***••*****«*******•*»* 


Capital  Equipment  Escalation  Factor:  1.045  (4771.57/1991) 

Non-Labor  Operation  &  Maintenance  Escalation  Factor:  1.106  (  947.10/1991) 
Operation  &  Maintenance  Labor  Escalation  Factor:  1.061  (4386.55/1991) 
Construction  Ledsor  Escalation  Factor:  1.030  (  272.70/1991) 

Annual  electricity  usage:  1,635,533  kW-hr 

1991  cost  for  distillate:  0.662  $/gallon 
1991  cost  for  residual:  0.445  $/gallon 
1991  cost  for  natural  gas:  4.150  $/million  Btu 
1991  cost  for  electricity:  0.044  $/kW-hr 

Annual  Facility  Output:  852,120  thousand  lb  steeun 
Annual  Natural  Gas  Usage:  1,046  10^6  SCF 
Heating  plant  efficiency:  83.2%  natural  gas 
Year  of  Study:  1991 
Years  of  Operation:  1995  -  2019 

Facility  Capital  Costs 

iHt**1r'^*ir*4t*^r*it*it**1t********'it**iHt*****it*'k**‘k*1Ht**'k***1r**itiHt*ltmtlriririr*irir1riHrit*ititit* 


Equipment 

Cost 

Boiler; 

$ 

1,673,069 

Building/service : 

$ 

1,377,326 

Feedwtr  pmps: 

S 

31,154 

Cond  strg  tnk: 

$ 

8,362 

Oil  day  strg  pitp: 

$ 

5,015 

Oil  day  strg  tanks: 

$ 

22,120 

Oil  xfr  pops: 

$ 

6,425 

Cont  bldn  tnk; 

$ 

1,175 

Compressor : 

$ 

24,453 

Rail: 

$ 

22,202 

Site  in^rovements : 

$ 

235,085 

Elec  substation: 

$ 

71,237 

Piping: 

$ 

1,121,176 

Direct  costs: 

$ 

2,458,250 

Ec[uipment 

Cost 

Stack; 

$ 

32,911 

Water  trtmnt : 

$ 

909,326 

Cond  xfr  pmps : 

$ 

32,200 

Oil  (long)  storage: 

S 

340,749 

Oil  heaters: 

$ 

8,880 

Oil  unload  pumps: 

$ 

13,791 

Fire  protection: 

$ 

52,241 

Intr  bldn  tnk: 

$ 

1, 175 

Car  puller: 

$ 

20,896 

Site  preparation: 

$ 

5,145 

Mobile  equipment: 

$ 

40,748 

Electrical: 

$ 

197,854 

Instrumentation: 

$ 

414,552 

A158 


TaUe  54  (€:(Mit'd) 


Central  Heating  PlMt  Economics  Evaluation  —  Sensitivity  Analysis  Page  2 

Pile:  PPIC  Type:  New  plant  (NP)  05/13/92 

Desc:  PZCATZNNY  ARSENAL 
Tech:  Gas  /  Oil  Fired  Boiler 

*************************************•*****•****'*'***'**•************•*****•*•*• 

Facility  Capital  Costs,  cont 


Plant  installed  cost:  $  10,622,206 

Facility  Annual  O  &  M  and  Energy  Costs 

****************************************************************************** 


Operating  staff:  11 

Annual  Labor  Costs:  $  463,732 

Annual  Year  Non-Labor  0  &  M  Costs  :  $  714.017 

1995  Natural  gas  costs  :  $  5,382,747 

1995  Auxiliary  Energy  Costs  :  $  72,323 

********♦«********«******************************«*************************<*** 

Periodic  Major  Mainten^mce  Cost  Summary 

*****«,***************'*******************************•******************•****** 


Time  Interval 


3  years 
10  years 
18  years 


Cost 


S  30,000 
$  380,276 
$  12,880 


Time  Interval 


5  years 
15  years 
20  years 


Cost 


$  6,545 
$  112,846 
$  14,981 


Facility  Life  Cycle  Cost  Summary 


Analysis  using  natural  gas  as  primary  fuel 

+  PV  'Adjusted'  Investment  Costs 

+  PV  Energy  +  Transportation  Costs 

+  PV  Annually  Recurring  OSeM  Costs 

+  PV  Non- Annually  Recurring  Repair  &  Replacement 

*  PV  Disposal  Cost  of  Existing  System 

+  PV  Disposal  Cost  of  New/Retrofit  Facility 


$  9,308,203 
$  100,259,214 
$  9,261,152 
$  551,423 
$  0 
$  0 


Total  Life  Cycle  Cost  (1991) 


$  119,379,993 


Levelized  Cost  of  Service  (1995  start)  =  9.4237  $/MMBtu 

Levelized  Cost  of  Service  (1995  start)  =  11.266  $/1000  lb  steeun 


Sensitivity  Analysis 


===  Primary  fuel  initial  cost  variation  === 


Change 

50% 

60% 


PV  Primary  Fuel 
49,617,335 
59,540,803 


Life  Cycle  Cost  LCS,$/10001b  steam 
69,762,657  6.584 

79,686,125  7.520 


A1S9 
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Central  HMting  Plant  Economics  Evaluation  —  Sansitivity  Analysis  Paga  3 

Filat  FPZC  Typa:  Itow  plant  (NP)  05/13/92 

Dasc:  PICATINNY  ARSENAL 
Tach:  Gas  /  Oil  Firad  Boilar 


Sensitivity  Analysis,  cont 


80% 

79,387,737 

99,533,059 

9.393 

90% 

89,311,204 

109,456,526 

10.330 

100% 

99,234,671 

119,379,993 

11.266 

110% 

109,158,138 

129,303,460 

12.203 

120% 

119,081,606 

139,226,928 

13.140 

130% 

129,005,073 

149,150,395 

14.076 

140% 

138,928,540 

159,073,862 

15.013 

150% 

148,852,007 

168,997,329 

15.949 

sss  Primary  fuel  escalation  rata  variation  as= 


Change 

PV  Primary  Fuel 

Life  Cycle  Cost 

LCS,$/10001b  steam 

-3% 

70,124,292 

90,269,614 

8.519 

-2% 

78,428,555 

98,573,877 

9.303 

-1% 

88,053,064 

108,198,386 

10.211 

0% 

99,234,671 

119,379,993 

11.266 

1% 

112,254,463 

132,399,785 

12.495 

2% 

127,446,043 

147,591,365 

13.929 

3% 

145,205,331 

165,350,653 

15.605 

4% 

166,002,156 

186,147,478 

17.568 

5% 

190,393,953 

210,539,275 

19.870 

6% 

219,041,942 

239,187,264 

22.574 

Auxiliary 

energy  cost  variation  ass 

Change 

PV  Auxiliary  Energy 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

819,634 

119,175,085 

11.247 

90% 

922,088 

119,277,539 

11.257 

100% 

1,024,542 

119,379,993 

11.266 

110% 

1,126,997 

119,482,448 

11.276 

120% 

1,229,451 

119,584,902 

11.286 

ass  O&M  leJx>r 

cost  variation  ass 

Change 

PV  O&M  Labor 

Life  Cycle  Cost 

LCS,$/10001b  steeun 

80% 

4,820,558 

118, 174,853 

11.153 

90% 

5,423,128 

118,777,423 

11.210 

100% 

6,025,698 

119,379,993 

11.266 

110% 

6,628,268 

119,982,563 

11.323 

120% 

7,230,838 

120,585,133 

11.380 

ass  O&M  non-leUx)r  cost  variation  s== 

Ctuuige 

PV  O&M  Non-Labor 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

2,588,362 

118,732,903 

11.205 

90% 

2,911,908 

119,056,448 

11.236 

100% 

3,235,453 

119,379,993 

11.266 

110% 

3,558,999 

119,703,539 

11.297 

A160 
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Central  Heating  Plant  Bcononics  Evaluation  —  Sensitivity  Analysis  Page  4 

File;  PPIC  Type;  New  plant  (NP)  05/13/92 

Oesc;  PZCATZNNY  ARSENAL 
Tech;  Gas  /  Oil  Fired  Boiler 


Sensitivity  Analysis,  cont 


333  Repair/replace  cost  variation  =ss 

Chumge 

PV  Repair/Replace 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

441,138 

119,269,709 

11.256 

90% 

496,281 

119,324,851 

11.261 

100% 

551,423 

119,379,993 

11.266 

110% 

606,565 

119,435, 136 

11.272 

120% 

661,708 

119,490,278 

11.277 

=ss  Initial  cost 

II 

II 

II 

e 

0 

•rl 

e 

•H 

Change 

PV  Initial  Cost 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

7,446,562 

117,304,377 

11.071 

90% 

8,377,382 

118,342,185 

11.169 

100% 

9,308,203 

119,379,993 

11.266 

110% 

10,239,023 

120,417,801 

11.364 

120% 

11,169,843 

121,455,609 

11.462 

==-  Existing  salvage  value  variation 

Change  PV  Existing  Salvage 

Life  Cycle  Cost 

LCS,$/10001b  steeun 

Existing  plant  salvage  values  specified  is  0. 

Variation 

of  value  is  unnecessary 

.  Analysis  skipped. 

333  New  salvage  value  variation  sss 

Change 

PV  New  Salvage 

Life  Cycle  Cost 

LCS,$/10001b  steam 

-15% 

-252,951 

119,632,945 

11.290 

-10% 

-168,634 

119,548,628 

11.282 

-5% 

-84,317 

119,464,310 

11.274 

0% 

0 

119,379,993 

11.266 

5% 

84,317 

119,295,676 

11.259 

10% 

168,634 

119,211,359 

11.251 

15% 

252,951 

119,127,042 

11.243 

333  Discount  rate  variation  === 

Change 

Life  Cycle  Cost  LCS, 

$/10001b  steam 

0.0% 

234,418,532 

22.124 

0.5% 

215,972,753 

20.383 

1.5% 

184,305,621 

17.394 

2.5% 

158,389,335 

14.948 

3.5% 

137,052,184 

12.934 

4.5% 

119,379,993 

11.266 

5.5% 

104,656,217 

9.877 

€.5% 

92,316,614 

8.712 

7.5% 

81,914,829 

7.731 

8.5% 

73,096,135 

6.898 

A161 
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Central  Heating  Plant  Economics  Evaluation  —  Sensitivity  Analysis  Page  5 

Pile:  EPIC  Type:  New  plant  (NP)  05/13/92 

Desc:  PICATINNY  ARSENAL 
Tech:  Gas  /Oil  Fired  Boiler 

*«************«**<***************«****************«*#**«**«**«***************** 

Sensitivity  Analysis ,  cont 

********«*************************************«******************************* 


10.5%  59,131,292  5.580 
11.5%  53,575,019  5.056 
12.0%  51,083,109  4.821 

===  Plant  life  variation  === 


Change 

Life  Cycle  Cost 

LCS,$/10001b  steam 

10  yr 

59, 198, 507 

10.470 

11  yr 

63,835,860 

10.474 

12  yr 

68,450,718 

10.505 

13  yr 

73,032,368 

10.555 

14  yr 

77,540,729 

10.615 

15  yr 

82,034,653 

10.689 

16  yr 

86,333,369 

10.754 

17  yr 

90,490,070 

10.817 

18  yr 

94,534,274 

10.879 

19  yr 

98,435,401 

10.938 

20  yr 

102,359,849 

11.012 

21  yr 

106,014,940 

11.068 

22  yr 

109,530,323 

11.120 

23  yr 

112,927,419 

11.170 

24  yr 

116,212,708 

11.219 

25  yr 

119,379,993 

11.266 

A162 
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Central  Heating  Plant  Economics  Evaluation  —  Sensitivity  Analysis  Page  1 

File:  FPIC6  Type;  New  plant  (NP)  05/13/92 

Desc:  PICATINNY  ARSENAL 
Tech:  Gas  /  Oil  Fired  Boiler 

*«****«*********•*************«*********«*****-***************  ****************** 
Baso  and  Plant  Information 

****************************************************************************** 


state:  NJ  -  New  Jersey  Base  DOE  Region:  1 

PMCR:  250,000  Ib/hr  steam  Number  of  boilers:  3 

Height  of  the  plant:  40  ft 
Building  area:  9000  sq  ft 
Plant  area:  1.97  acres 

Facility  Par^uneters 

****************************************************************************** 

Capital  Equifnnent  Escalation  Factor:  1.045  (4771.57/1991) 

Non-Labor  Operation  &  Maintenance  Escalation  Factor:  1.106  (  947.10/1991) 
Operation  &  Maintenance  Labor  Escalation  Factor:  1.061  (4386.55/1991) 
Construction  Labor  Escalation  Factor:  1.030  (  272.70/1991) 

Annual  electricity  usage:  1,635,533  kW-hr 

1991  cost  for  distillate:  0.662  $/gallon 
1991  cost  for  residual:  0.445  $/gallon 
1991  cost  for  natural  gas:  4.150  $/million  Btu 
1991  cost  for  electricity:  0.044  $/kW-hr 

Annual  Facility  Output:  852,120  thousand  lb  steam 
Annual  #6  Fuel  Oil  Usage:  7,463  10^3  gal 
Heating  plant  efficiency:  87.8%  #6  fuel  oil 
Year  of  Study:  1991 
Years  of  Operation:  1995  -  2019 


Facility  Capital  Costs 

Equipment  Cost  Equipment  Cost 


Boiler: 

$ 

1,673,069 

Building/service; 

$ 

1,377,326 

Feedwtr  pnps : 

S 

31,154 

Cond  strg  tnk: 

$ 

8,362 

Oil  day  strg  pmp: 

$ 

5,015 

Oil  day  strg  tanks: 

$ 

22, 120 

Oil  xfr  pmps: 

S  , 

6,425 

Cont  bldn  tnk: 

$ 

1,175 

Con^ressor : 

$ 

24,453 

Rail: 

$ 

22,202 

Site  improvements: 

$ 

235,085 

Elec  substation: 

$ 

71,237 

Piping: 

$ 

1, 121,176 

Direct  costs : 

$ 

2,458,250 

Stack; 

$ 

32,911 

Water  trtmnt : 

$ 

909,326 

Cond  xfr  pmps: 

$ 

32,200 

Oil  (long)  storage: 

$ 

340,749 

Oil  heaters: 

$ 

8,880 

Oil  unload  pumps: 

$ 

13,791 

Fire  protection: 

$ 

52,241 

Intr  bldn  tnk: 

$ 

1,  175 

Car  puller; 

$ 

20,896 

Site  preparation: 

$ 

5,145 

Mobile  equipment: 

$ 

40,748 

Electrical : 

$ 

197,854 

Instrumentat ion : 

$ 

414,552 

A163 
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Central  Heating  Plant  Economica  Evaluation  —  Sensitivity  Analysis  Page  2 

File:  FPZC6  Type:  New  plant  (NP)  05/13/92 

Desc:  PICATINNY  ARSENAL 
Tech:  Gas  /  Oil  Fired  Boiler 


Facility  Capital  Costs,  cont 


Plant  installed  cost:  $  10,622,206 


Facility  Annual  O  &  M  and  Energy  Costs 


Operating  staff:  11 

Annual  Labor  Costs:  $  463,732 

Annual  Year  Non-Labor  O  &  M  Costs  :  $  714,017 

1995  #6  fuel  oil  costs  :  $  4,343,856 

1995  Auxiliary  Energy  Costs  :  $  72,323 

****************************************************************************** 
Periodic  Major  Maintenance  Cost  Summary 


Time  Interval  Cost 


Time  Interval  Cost 


3  years  $  30,000 
10  years  $  380,276 
18  years  $  12,880 


5  years  $  6,545 
15  years  $  112,846 
20  years  $  14,981 


Facility  Life  Cycle  Cost  Summary 


Analysis  using  #6  fuel  oil  as  primary  fuel 

+  PV  'Adjusted'  Investment  Costs 

+  PV  Energy  +  Transportation  Costs 

+  PV  Annually  Recurring  O&M  Costs 

+  PV  Nbn-Annually  Recurring  Repair  &  Replacement 

+  PV  Disposal  Cost  of  Existing  System 

+  PV  Disposal  Cost  of  New/Retrofit  Facility 


=  S  9,308,203 
=  $  83,903,376 
=  $  9,261,152 
=  $  551,423 
=  S  0 
=  $  0 


Total  Life  Cycle  Cost  (1991) 


=  $  103,024,156 


Levelized  Cost  of  Service  (1995  start)  =  8.1325  $/MMBtu 

Levelized  Cost  of  Service  (1995  start)  =  9.7233  $/1000  lb  steam 


Sensitivity  Analysis 


sss  Primary  fuel  initial  cost  variation  === 


Change 

50% 

60% 


PV  Primary  Fuel 
41,439,417 
49,727,300 


Life  Cycle  Cost  LCS,$/10001b  steam 
61,584,739  5.812 

69,872,622  6.594 


*'f^/!:‘''  -:  :  r-,v  .;*>r-^'  .;  ".  ■*••"•!>>?■••-•  ••  ^,~  ■  ,.  -•';  :'  ■?.  ■'•  ,', '  :i  ■•‘':>  . --^t  ;:-t 
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Central  Haating  Plant  Bcononics  Evaluation  —  Sansitivity  Analysis  Paga  3 

Fila:  FPIC6 

Type:  New  plant  (NP) 

05/13/92 

Dasc:  PICATINNY 

ARSENAL 

Tach:  Gas  /Oil 

Fired  Boiler 

******«**•***********•**«*•*•*****«**««•**•*****««***•*«•**«****«•**•«*••*••*• 

Sansitivity  Analysis,  cont 

****************************************************************************** 

80% 

66,303,067 

86,448,389 

8.158 

90% 

74,590,950 

94,736,272 

8.941 

100% 

82,878,834 

103,024,156 

9.723 

110% 

91,166,717 

111,312,039 

10.505 

120% 

99,454,600 

119,599,922 

11.287 

130% 

107,742,484 

127,887,806 

12.069 

140% 

116,030,367 

136,175,689 

12.852 

150% 

124,318,251 

144,463,573 

13.634 

sss  Primary  fuel 

escalation  rate  variation  s== 

Chemga 

PV  Primary  Fuel 

Life  Cycle  Cost 

LCS,$/10001b  steeun 

-3% 

58,798,827 

78,944,149 

7.450 

-2% 

65,677,509 

85,822,831 

8.099 

-1% 

73,639,648 

93,784,970 

8.851 

0% 

82,878,834 

103,024,156 

9.723 

1% 

93,624,768 

113,770,090 

10.737 

2% 

106,150,028 

126,295,350 

11.919 

3% 

120,778,068 

140,923,390 

13.300 

4% 

137,892,685 

158,038,007 

14.915 

5% 

157,949,203 

178,094,525 

16.808 

6% 

181,487,690 

201,633,012 

19.029 

ss=  Auxiliary  energy  cost  variation  =ss 

Change  PV  Auxiliary  Energy 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

819,634 

102,819,247 

9.703 

90% 

922,088 

102,921,701 

9.713 

100% 

1,024,542 

103,024,156 

9.723 

110% 

1,126,997 

103,126,610 

9.732 

120% 

1,229,451 

103,229,064 

9.742 

===  OJiM  leibor  cost  variation  === 

Change 

PV  O&M  Labor 

Life  Cycle  Cost 

LCS,$/10001b  steaun 

80% 

4,820,558 

101,819,016 

9.609 

90% 

5,423,128 

102,421,586 

9.666 

100% 

6,025,698 

103,024,156 

9.723 

110% 

6,628,268 

103,626,726 

9.780 

120% 

7,230,838 

104,229,295 

9.837 

===  O&M  non-labor  cost  variation  === 

Change 

PV  O&H  Non-Labor 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

2,588,362 

102,377,065 

9.662 

90% 

2,911,908 

102,700,610 

9.692 

100% 

3,235,453 

103,024,156 

9.723 

110% 

3,558,999 

103,347,701 

9.753 

A165 
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Central  Heating  Plant  Economice  Evaluation  —  Sensitivity  Analysis  Page  4 

Pile:  PPIC6  Type;  New  plant  (NP)  05/13/92 

Oeac:  PICATINNY  ARSENAL 
Tech:  Gas  /Oil  Fired  Boiler 


Sensitivity  Analysis,  cont 


sss  Repair/replace  cost  variation  =ss 


ChMge 

PV  Repair/Replace 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

441,138 

102,913,871 

9.712 

90% 

- 

496,281 

102,969, 013 

9.718 

100% 

551,423 

103,024,156 

9.723 

110% 

606,565 

103,079,298 

9.728 

120% 

661,708 

103,134,440 

9.733 

Initial  cost 

variation  === 

Change 

PV  Initial  Cost 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

7,446,562 

100,948,540 

9.527 

90% 

8,377,382 

101,986,348 

9.625 

100% 

9,308,203 

103,024,156 

9.723 

110% 

10,239,023 

104,061,964 

9.821 

120% 

11,169,843 

105,099,771 

9.919 

===  Existing 

salvage  value  variation 

Change 

PV  Existing  Salvage 

Life  Cycle  Cost 

LCS,$/10001b  steam 

Existing  plant  salvage  values 

specified  is  0. 

Variation 

of  value  is  unnecessary.  Analysis  skipped. 

===  New  salvage  value  variation  === 

Change 

PV  New  Salvage 

Life  Cycle  Cost 

LCS,$/10001b  steam 

-15% 

-252,951 

103,277,107 

9.747 

-10% 

-168,634 

103,192,790 

9.739 

-5% 

-84,317 

103,108,473 

9.731 

0% 

0 

103,024,156 

9.723 

5% 

84,317 

102,939,838 

9.715 

10% 

168,634 

102,855,521 

9.707 

15% 

252,951 

102,771,204 

9.699 

===  Discount  rate 

variation  === 

Change 

Life  Cycle  Cost 

LCS,$/10001b  steam 

0.0% 

199,968,565 

18.872 

0.5% 

184,460,696 

17.409 

1.5% 

157,811,232 

14.894 

2.5% 

135,970,824 

12.832 

3.5% 

117,962,622 

11.133 

4.5% 

103,024,156 

9.723 

5.5% 

90,557,498 

8.546 

6.5% 

80,091,571 

7.558 

7.5% 

71,253,500 

6.724 

8.5% 

63,746,775 

6.016 

A166 
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Cantral  Heating  Pleuit  Econ<»aics  Evaluation 
File:  FPZC6  Type:  New  plant  (NP) 

Dasc:  PICATZNNY  ARSENAL 
Tech:  Gas  /  Oil  Fired  Boiler 


--  Sensitivity  Analysis 


Page  5 
05/13/92 


Sensitivity  Analysis,  cont 


10.5% 

11.5% 

12.0% 

Lant  life 

51,826, 582 
47,069,696 
44,933,127 

variation  === 

4.891 

4.442 

4.240 

Change 

Life  Cycle  Coat 

LCS,$/10001b  si 

10  yr 

52,846,076 

9.346 

11  yr 

56,862,494 

9.330 

12  yr 

60,808,168 

9.332 

13  yr 

64, 644,285 

9.343 

14  yr 

68,375,409 

9.360 

15  yr 

72,075,701 

9.392 

16  yr 

75,611,504 

9.419 

17  yr 

79,035,784 

9.447 

18  yr 

82,376,400 

9.480 

19  yr 

85,601,633 

9.512 

20  yr 

88,876,815 

9.561 

21  yr 

91,909,008 

9.595 

22  yr 

94,826,807 

9.627 

23  yr 

97,650,242 

9.659 

24  yr 

100,385,181 

9.691 

25  yr 

103,024,156 

9.723 

A167 


Table  M 

Cort  ^Mlrtylty  Aaalyili  for 
a  Coal-PIrcd  Stoker  Plaat 


State:  NJ  -  New  Jersey  Base  DOE  Region:  1 

PMCR:  250,000  Ib/hr  steam  Number  of  boilers:  4 

Coal  code:  W190581  Distance  from  base:  287  miles 

State:  PA  -  Pennsylvania  DOE  Region:  1 

Coal  type:  bituminous  (properties  on  a  dry  basis) 

hhv:  11970  Btu/lb  fixed  carton:  54.50%  volatiles:  36.10% 
ash:  9.40%  sulfur:  1.80% 

Coal  handling  equipment  capacity:  150  tons/hr 

Coal  silo  storage  capacity:  1015  tons 

Approx,  building  width:  72  feet 

j^prox.  building  length:  211  feet 

Height  of  the  plant:  76  ft 

Building  area:  15125  sq  ft 

Plant  area:  2.02  acres 


Facility  Parameters 


Capital  Equipment  Escalation  Factor:  1.045  (4771.57/1991) 

Non-Labor  Operation  &  Maintenance  Escalation  Factor:  1.106  (  947.10/1991) 
Operation  &  Maintenance  Labor  Escalation  Factor:  1.061  (4386.55/1991) 
Construction  Ledx^r  Escalation  Factor:  1.030  (  272.70/1991) 

Annual  diesel/distillate  fuel  usage:  17,000  gallons 
Annual  electricity  usage:  5,531,268  kW-hr 
Annual  lime  usage:  3,352  tons 

1991  cost  for  coal:  1.754  $/MMBtu 
1991  cost  for  distillate:  0.662  $/gallon 
1991  cost  for  electricity:  0.044  $/kW-hr 

Annual  Facility  Output:  852,120  thousauid  lb  steeun 
Annual  Coal  Usage:  48,059  tons  (dry)  /  53,730  tons  (wet) 

Heating  plemt  efficiency:  84% 

Year  of  Study:  1991 

Years  of  Operation:  1995  -  2019 

Facility  Installed  Capital  Costs 

*********'****************************************************«************ 


Equipment  Cost  Equipment  Cost 


Boiler:  $  15,459,897  Coal  Handling:  $  6,995,254 

Ash  Handling:  $  4,931,886  Mechncl  Collector:  $  201,195 
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Central  Heating  Plant  Bconomics  Evaluation  —  Sensitivity  Analysis  Page  2 
File:  FPICC  Type:  New  plant  (KP)  05/13/92 
Desc:  PICATZNNY  ARSENAL 

Tech:  Dump  Grate  Spreader  Stoker,  w/  fly  ash  reinjection 


Facility  Installed  Capital  Costs,  cont 


Water  Treatment :  $ 
Air  Cooqpressor :  $ 
Piping/Stack:  $ 
Building  Costs:  $ 


1,711,718 

103,275 

6,440,614 

8,586,528 


Pumps:  $ 
Waste  Water  Trtmnt:  $ 
Electrical  System:  $ 
Direct  costs:  $ 


320,821 

174,671 

2,115,710 

16,053,338 


Plant  installed  cost:  $  74,382,847 


Facility  Annual  O  &  M  and  Energy  Costs 


Operating  staff:  30 
Annual  LeUsor  Costs:  $  1,275,617 
First  Year  Nbn-Labor  O  &  M  Costs 
Annual  Year  Non-Led>or  O  &  M  Costs 
1995  Coal  Costs  (incl  tremsport) 
1995  Auxiliary  Energy  Costs 


$  2,273,942 
$  2,674,165 
$  2,640,889 
$  258,184 


******************************************************************************* 

Periodic  Major  Maintenance  Cost  Sunnary 
***************************************** ************************************* 


Time  Interval  Cost 


Time  Interval  Cost 


3  years 
7  years 
10  years 
15  years 
20  years 


$  122,066 
$  120,998 

$  884,094 

$  17,057 

$  942,820 


5  years 
8  years 
12  years 
18  years 


$  110,411 
$  344,326 
$  66,148 
$  25,758 


Facility  Life  Cycle  Cost  Sunmary 


+  PV  'Adjusted'  Investment  Costs 
+  PV  Energy  +  Transportation  Costs 
+  PV  Annually  Recur'^'ing  O&M  Costs 

PV  Non-Annual ly  Recurring  Repair  &  Replacement 
+  PV  Disposal  Cost  of  Existing  System 
*  PV  Disposal  Cost  of  New/Retrofit  Facility 

Total  Life  Cycle  Cost  (1991) 

Levelized  Cost  of  Service  (1995  start) 


=  $  65,181,437 
=  $  41,661,389 
=  $  34,412,248 
=  $  2,634,990 
=  $  0 
=  $  0 


=  $  143,890,065 
11.358  $/MMBtu 
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Cantral  Haating  Plant  Econonica  Evaluation  —  Sansitivity  Analysis  Page  3 
Pila:  PPICC  Typa:  Naw  plant  (NP)  05/13/92 
Case:  PICATZNNP  ARSBIAL 

Tach:  Dump  Grata  Spraadar  Stokar,  w/  fly  ash  rainjection 


Sansitivity  Analysis 


S3S  Primary  fuel  initial  cost  variation  s=s 


Changa 

PV  Primary  Fuel 

Life  Cycle  Cost 

LCS,$/10001b  steeun 

50% 

18,980,482 

124,909,582 

11.788 

60% 

22,776.579 

128,705,679 

12.147 

70% 

26,572,676 

132,501,775 

12.505 

80% 

30,368,772 

136,297,872 

12.863 

90% 

34,164,869 

140,093,969 

13.221 

100% 

37,960,965 

143,890,065 

13.580 

110% 

41,757,062 

147,686,162 

13.938 

120% 

45,553,159 

151,482,258 

14.296 

130% 

49,349,255 

155,278,355 

14.655 

140% 

53,145,352 

159,074,452 

15.013 

150% 

56,941,448 

162,870,548 

15.371 

sas  Primary  fuel  escalation  rata  variation  =a= 

Chemga 

PV  Primary  Puel 

Life  Cycle  Cost 

LCS,$/10001b  steam 

-3% 

27,518.797 

133,447,897 

12.594 

-2% 

30,513,820 

136,442,920 

12.877 

-1% 

33,967,490 

139,896,589 

13.203 

0% 

37,960,965 

143,890,065 

13.580 

1% 

42,590,495 

148,519,595 

14.017 

2% 

47,970,235 

153,899,335 

14.524 

3% 

54,235,592 

160,164,691 

15.116 

4% 

61,547,168 

167,476,268 

15.806 

5% 

70,095,436 

176,024,536 

16.613 

6% 

80.106.247 

186,035,347 

17.557 

as=  Auxiliary 

energy  cost  variation  ass 

Clumga 

PV  Auxiliary  Energy 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

2,960,338 

143,149,981 

13.510 

90% 

3,330,381 

143,520,023 

13.545 

100% 

3,700,423 

143,890,065 

13.580 

110% 

4,070,465 

144,260,108 

13.615 

120% 

4,440,508 

144,630,150 

13.650 

ass  o&M  ladsor 

cost  variation  ass 

Chemge 

PV  O&M  Labor 

Life  Cycle  Cost 

LCS,$/10001b  si:e2un 

80% 

13,260,202 

140,575,015 

13.267 

90% 

14,917,728 

142,232,540 

13.423 

100% 

16,575,253 

143,890,065 

13.580 

110% 

18,232,778 

145,547,591 

13.736 

120% 

19,890,304 

147,205,116 

13.893 

ass  06M  non-labor  cost  variation  ass 
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C«ntr«l  HMting  Plant  Bcononics  Bvaluation  —  Sanaitivity  Analysis  Paga  4 
Fila:  PPICC  Typa:  Naw  plant  (NP)  05/13/92 
Dasc:  PICATINNY  ARSENAL 

Tach:  Duop  Grata  Spraadar  Stokar,  w/  fly  ash  rainjaction 


Sanaitivity  Analysis,  cont 

********************* 

Changa 

PV  O&M  Nbn-Led3or 

Life  Cycle  Cost 

LCS,$/10001b  steam 

80% 

14,269,596 

140,322,666 

13.243 

90% 

16,053,295 

142,106,366 

13.411 

100% 

17,836,995 

143,890,065 

13.580 

110% 

19,620,694 

145,673,765 

13.748 

120% 

21,404,394 

147,457,464 

13.916 

sss  Repair/ replaca  cost  variation 

= 

Ctuuiga 

PV  Repair/Replace 

Life  Cycle  Cost 

LCS,$/10001b  steeun 

80% 

2,107,992 

143,363,067 

13.530 

90% 

2,371,491 

143,626,566 

13.555 

100% 

2,634,990 

143,890,065 

13.580 

110% 

2,898,489 

144,153,564 

13.605 

120% 

3,161,989 

144,417,063 

13.629 

==s  Initial  cost  variation  s== 

Changa 

PV  Initial  Cost 

Life  Cycle  Cost 

LCS,$/10001b  steeun 

80% 

52,145,149 

128,695,841 

12.146 

90% 

58,663,293 

136,292,953 

12.863 

100% 

65,181,437 

143,890,065 

13.580 

110% 

71,699,580 

151,487,178 

14.297 

120% 

78,217,724 

159,084,290 

15.014 

=3s  Existing 

salvage  value  variation 

==a 

Cheuiga 

PV  Existing  Salvage 

Life  Cycle  Cost 

LCS,$/10001b  steeun 

Existing  plemt  salvage  values 

specified  is  0 . 

Variation  of  value  is  unnecessary.  Analysis  skipped. 

==a  New  salvage  value  variation  sss 

Changa 

PV  New  Salvage 

Life  Cycle  Cost 

LCS,$/10001b  steeun 

-15% 

-1,640,928 

145,530,994 

13.735 

-10% 

-1,093,952 

144,984,018 

13.683 

-5% 

-546,976 

144,437,041 

13.631 

0% 

0 

143,890,065 

13.580 

5% 

546,976 

143,343,089 

13.528 

10% 

1.093,952 

142,796,113 

13.476 

15% 

1,640,928 

142,249,137 

13.425 

=ss  Discount 

rate  variation  ss= 

Change 

Life  Cycle  Cost  ] 

LCS,$/10001b  steeun 

0.0% 

228,790,331 

21.593 

0.5% 

215,623,821 

20.350 

1.5% 

192,714,944 

18.188 
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Central  Haating  Plant  Economics  Evaluation  —  Sansitivity  Analysis 
Fila:  FPXCC  Typa:  Naw  plant  (NP) 

Dasc:  PICATINNY  ARSENAL 

Tach:  Dump  Grata  Spraadar  Stokar,  w/  fly  ash  rainjaction 

Page 

05/13/9 

%********« 

Sansitivity  Analysis,  cont 

3.5% 

157,516,619 

14.866 

4.5% 

143,890,065 

13.580 

5.5% 

132,254,362 

12.482 

6.5% 

122,244,376 

11.537 

7.5% 

113,569,996 

10.718 

8.5% 

105,999,566 

10.004 

9.5% 

99,347,178 

9.376 

10.5% 

93,462,882 

8.820 

11.5% 

88,225,121 

8.326 

12.0% 

85,816,994 

8.099 

==s  Plemt  lifa  variation  sss 

Change 

Life  Cycle  Cost 

LCS,$/10001b  steam 

10  yr 

105,456,941 

18.651 

11  yr 

108,625,896 

17.823 

12  yr 

111,773,064 

17.154 

13  yr 

114,710,661 

16.579 

14  yr 

117,593,683 

16.098 

15  yr 

120,424,534 

15.692 

IS  yr 

123,191,953 

15.346 

17  yr 

125,714,265 

15.027 

18  yr 

128,202,981 

14.754 

19  yr 

130,544,299 

14.507 

20  yr 

133,504,147 

14.363 

21  yr 

135,762,379 

14.173 

22  yr 

137,857,000 

13.996 

23  yr 

139,875,524 

13.836 

24  yr 

141,983,064 

13.707 

25  yr 

143,890,065 

13.580 

TfMiST 


of  CimI  CoBvanli 

■  PMeaM  HsrliM 

FtwrBaM 

StndM 

VakMeror. 

PuMtn 

Fbrt  GonkM 

PortCMBpbcB 

PkaBuiy 

Fort  Bran 

New  pint  mCR 

(1000  LBS/HR) 

100 

188 

250 

379 

Bate  location 

DC»3PY91  price 

DOBRBG3 

IX)EREG3 

DOEREG.l 

DOEREG3 

Blec.(S/MBtu) 

1535 

1535 

13.12 

1535 

Gas  (S/MBlu) 

2.69 

2.69 

4.11 

2.69 

«6  0iKVMBtu) 

2.62 

2.62 

2.93 

2.62 

CoaKS/MBtu) 

1.71 

133 

1.75 

1.72 

Coal  Source 

D0EREG3 

IX)E  REG3 

DOEREG.l 

DOEREG.3 

Breakeven  price 

Gaa  ($/MBtu) 

7.2 

53 

5.15 

3.7 

«6  Oil  ($/MBtu) 

8.1 

5.8 

5.18 

4.1 

Price  paid  t>ase 

Gas  (S/MBtu) 

53 

3 

3.38 

43 

«6  OU  ($/MBtu) 

4.41 

334 

3.45 

4.41 

Price  increase 

31%  (GAS) 

73%(GAS) 

52%(GAS) 

0%(GAS) 

needed  to  use 
coal  as  fuel 

84%  (OIL) 

64%(OIL) 

50%(OIL) 

8%(OIL) 
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APPENDIX  B 
Figures 


B1 


%  Change  in  X 


%  Change  in  X 


X2-PF  Escalation 


Effect  of  Primary  Fuel  Cost  Escalation  Rate  on  the  LCC  of  a  Gas-/#2  Oil-Fired  Boiler 
Plant,  Fort  Canmbell. 


EflTect  of  Plant  Life  on  the  LCC  of  a  Gas/#2  Oil-Fired  Boiler  Plant,  Fort  Campbell. 


%  Change  in  LCC  H  %  Change  in  LCC 


5  20 


%  Change  in  X 


X3-Auxitiaiy  Energy  X4-0&M  Labor 
X6-Repair/Replaoe  -m-  X7-initial  Cost 


X5-0&M  NorvLabor 


Effect  of  Auxiliary  Energy  Costs,  O&M  Labor,  O&M  Non-Labor,  Repair/Replacement 
and  Initial  Cost  on  the  LCC  of  a  #6  Oil-Fired  Boiler  Plant,  Fort  CampbelL 


%  Change  in  X 


X9*Saivage  Value 

Figure  10.  Effect  of  Salvage  Value  on  the  LCC  of  a  #0  OQ-Fired  Boiler  Plant,  Fort  Campbdl. 


B6 


XIO-Discount  Rate 


Figure  11.  Effect  of  Discouot  Rate  on  the  LCC  a  #6  Oil-Fired  Boiler  Plant,  Fort  CampbeU. 


-i»-X11-PIantLife 

F^nre  12.  Effect  of  Plant  Life  on  the  LCC  of  a  #6  Oil-Fired  Boiler  Plant,  Fort  CampbeU. 


B7 


%  Change  In  X 


XI-PrimaiyFuel 


Figure  13.  Effect  of  Primary  Fuel  Price  on  the  LCC  of  a  Coal-Fired  Stoker  Plant,  Fort  Campbell 


X2-PM  Escal.  Rate 


Figure  14.  Effect  oi  Escalation  Rate  on  the  LCC  of  a  Coal-Fired  Stoker  Plant,  Fort  Campbell. 

B8 


X3-Auxiliary  Eneigy  X40&M  Labor  X5>0&M  Non-Lebor 

-e-  X&Repair/Replace  Initial  Cost 


Figure  15.  Effect  of  Auxiliary  Energy  Cost,  O&M  Labor,  O&M  Non>labor,  Repair/Replace  and 
Initial  Cost  on  the  LCC  of  a  CoaI*Fired  Stoker  Plant,  Fort  Campbell . 


-i»-  X9-Salvage  Value 


Figure  16.  Effect  of  Salvage  Value  on  the  LCC  of  a  Coal-Fired  Stoker  Plant,  Fort  Campbell. 


B9 


%  Change  in  X 


Ilgiire  18.  Effect  of  Plant  Life  on  the  LCC  of  a  Coal>Fired  Stoker  Plant,  Fort  Campbdl. 


%  CHANGE  IN  LCS 


Figure  19.  Leveled  Cost  of  Service  vs.  Fliel  Price;  Fort  Campbell. 


Xl:PR»WWFUa. 


E^ect  of  Primary  Fud  Cost  on  the  LCC  of  a  Gas/#!  Ofl*Fired  BoUor  Plant,  Fort 


%CHANGEINX 


-w-  X2:P.  F.  ESCAUTION 


Figure  21.  Effect  of  Primary  Fuel  Escalation  on  the  LCC  of  a  Gas/#2  Ofl-Fired  Boiler  Plant,  Fort 
Bragg. 


Figive  22.  Eflhct  of  AiaiHary  Eno^,  O&M  Labor,  O&M  Non<Labor,  Rqiair/Rqilacement  and 

InHiai  Costs  on  the  LCC  of  a  Ga^#2  Oil-Fired  Boiler  Plant,  Fort  Bragg. 
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-lit-  XDrSALVAGE  VALUE 


Figure  23.  Effect  of  Salvage  Value  on  the  LCC  a  Gafl/#2  Oll*Flred  Boiler  Plant,  Fort  Bragg. 


-A-  XlftDlSCXXJNrRATE 


Figure  24.  Effect  of  Discount  Rate  on  the  LCC  a  Gas/#2  Oil-Fired  Boiler  Plant,  Fort  Bn^ 
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-2 


X11:PLANTUFE 

Figure  25.  Effect  of  Plant  Life  on  the  LCC  of  a  Gaa/#2  Oil-Fired  Boiler  Plant,  Fort  Bragg. 


X1:PRIMARYFUEL 

Figiire  2d.  Effect  of  Primary  Fuel  Coat  on  the  LCC  of  a  Ott-Fired  BoOer  Plant,  Fort  Bn«g. 


Bi4 


loa 


§ 

z 


I  I  I  I 

12  3  4 

%CHANGEiNX 


-H-  X2:P.  F.  ESCALATION 


Figure  27.  Effiect  of  Primary  Fud  Cost  Escalation  on  the  LCC  of  a  #6  Oil-Fired  Boiier  Plant,  Fort 

Bragg. 


-^X3AUX.ENGa  •-•-X40&M LABOR  -«*- X50&M NON-LABO 
-B-  XBflEPAlWREPLAC  XTiWITiALCOST 


Figure  28.  Effect  of  Auzfllary  Energy,  O&M  L4ibor,  O&M  Non-Labor,  Repalr/Replacement  and 
Initial  Costs  of  the  LCC  of  a  «6  Ofl-FIred  Boiler  Plant,  Fort  Bragg. 
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%CHANQEINX 


-A-  XUrPLAhiTLIFE 

Figure  31.  Effect  of  Plant  Life  on  the  LCC  of  a  #6  Oil>Fired  Boiler  Plant,  Fort  Brag^. 


-ii-  X1:PRIMARYFUEL 


Figure  32.  Effect  of  Prinuu7  Fuel  Cost  on  the  LCC  of  a  Coal-Fired  Stoker  Plant,  Fort  Bragg. 
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%CHANGEINX 


XaP.F.  ESCALATION 


Figure  33.  Effect  of  Primary  Fuei  Escalation  on  the  LCC  of  a  Coal>Fired  Stoker  Plant,  Fort 


%  CHANGE  INX 


X3:AUX.ENGR. 

X6:REPAiR/REPLAC 


X4:0&M  LABOR 
X7;INmALCOST 


X5O&MN0N^J^B0 


Figure  34.  Effect  of  Auxiliary  Energy,  O&M  Labor,  O&M  Non*iabor,  Repuir/Repiacement  and 
Initiai  Costs  on  a  Coai>F1red  Stoker  Plant,  Fort  Bragg. 


8 


Figure  35.  Effect  of  Salvage  Value  on  the  LCC  of  a  Coal-Fired  Stoker  Plant,  Fort  Bragg. 


DIS(XXJNTRATE(%) 


-A-  XIOiDISCCXJm'RATE 


Figure  36.  Effect  of  Discount  Rate  on  the  LCC  of  a  Coal-Fired  Stoker  Plant,  Fort  Bragg. 
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X11:PLANTLIFE 

Figure  37.  EffSect  of  Plant  Life  on  the  LCC  of  a  Coal-Fired  Stoker  Plant,  Fort  Bragg. 


- GAS  • — #6  OIL -—COAL 


Figure  38.  Leveled  Cost  of  Service  vs.  Fuel  Price;  Fort  Bragg. 


B20 


Figure  39. 


Figure  40. 


*  X1:PRIMARYFIIEL 


Effect  of  Primary  Fuei  Cost  on  the  LCC  of  a  Gas/#2  Oil-Fired  Boiler  Plant,  Fort 
Gordon. 


X2P.  F.  ESCALATION 


Effect  of  Primary  Fuel  Escalation  on  the  LCC  of  a  GasHU  Oil-Fired  Boiler  Plant,  Fort 
Gordon. 


B2 


X3:AUX.ENQR. 

XBflEPAnRB>LAC 


%CHANGEMX 


X4X>SM  LABOR 
XrJNmALCOGT 


X5OftMN0N4AB0 


Figure  41.  Effect  Auxiliary  Energy,  O&M  Labor,  O&M  Non-Labor,  Reiudr/Ileplacnnent  and 
Initial  Costs  on  the  LCC  of  a  Gas/#2  OO-Fired  Boiler  Plant,  Fort  Gordon. 


%CHANQEINX 


X8SALVAGE  VALUE 

F%nre  42.  Effect  of  Salvage  Value  on  the  LCC  of  a  Gas/IQ  Oil-Fired  Boiler  Hant,  Fort  Gordon. 


0.0  0.5  1.5  2.5  as  45  5.5  65  75  85  95  16511512.0 

OISCXXir«n'RATE(%) 


xiaoiscourirRATE 

Figure  4a  Effect  of  Discount  Rate  on  the  LCC  of  a  Gaa/#2  Oil*Fired  Boiler  Plant,  Fort  Gordon. 


-A- XIIPLANTUFE 


Figure  44.  Effect  of  Plant  Life  on  the  LCC  of  a  Gaa/#2  Oil-Fired  Bidler  Plant,  Fort  Gordon. 


%CHANGEINX 


XZP.  F.  ESCAUTION 


F^ure  44^  Effect  of  Primary  Pud  Eecalatioa  on  the  LCC  of  a  #6  OU>Fired  Boiler  Plant,  Fort 
Gordon. 


^  -10  6  10  20 
%CHANQEMX 


-iik-X3:AUX.BNGa  X4.0&M  LABOR  X5.0&M  NOMIABO 

-a-  XB:REPAIR/RB>LAC  XTIWRIALOOST 


F^pire  47.  Effect  of  Auxiliary  Energy,  O&M  L4dM>r,  O&M  Non-Labor,  Repair/Repiacement, 
Initial  Costs  on  the  LCC  of  a  #6  Oil-Fired  Boiler  Plant,  Fort  Gwdon  . 


-A-  X9:SALVAGE  VALUE 


Figure  48.  Effect  of  Salvage  Value  on  the  LCC  on  a  #6  Oil-Fired  Boiler  Plant,  Fort  Gordon. 


0.0  0.5  1.5  2.5  3.5  4.5  5.5  6.5  IS  BS  9S  10.5 11.5 1Z0 

DISCOUNT  RATE  (%> 


PLANT  LIFE  (YEAR) 


-A-  XlIrPLANTUFE 


50.  Effect  of  Plant  life  on  the  LCC  of  a  #6  Ott*Fired  Boiler  Plant,  Fort  Gordon. 
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X1:PRa4ARYFUa. 

Figure  51.  Effect  of  Primary  Fuel  Cost  on  the  LCC  of  a  Coal-Fired  Stoko*  Plant,  Fort  (Sordon. 


X2P.F.  ESCALATION 

Figure  52.  Effect  of  Primary  Fdd  Escalatkm  on  the  LCC  ot  a  Coal-Fired  Stoker  Plant,  Fmrt 
Gordon. 
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Figure  53.  Effect  of  Auxiliary  Energy,  O&M  Labor,  O&M  Non*Labor,  Repair/Replacement  and 
Initial  Costs  on  the  LCC  ci  a  CmU^FIred  Stoker  Plant,  Fort  Gwdon. 
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Figure  55.  Effect  of  Discount  Rate  on  the  LCC  ot  a  Coal*Fired  Stoker  Plant,  Fort  Gordon. 


Figure  55.  Effect  of  Plant  Life  on  the  LCC  of  a  Coal>Fired  Stoker  Plant,  Fort  Gordon. 


F^ure  57.  Levdkd  Cost  of  Service  vs.  Fuel  Price;  Fm!  Gordon. 
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X1:PRi4ARYFUa. 

Figure  58.  Effect  of  Primary  Fud  Cost  on  the  LCC  of  a  Gas/#2  0U-FiredBoUer  Plant,  PIcatinny 
Arsenal. 
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X2:P.  F.  ESCALATION 


F^iure  59.  Effect  of  Primary  Pud  Escalation  tm  the  LCC  of  a  Ga8/#2  Oil-Fired  Boiler  Plant, 
Pkatlnny  Arsenal. 
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FffuredO.  Effect  of  Auxffliary  Energy,  O&M  Labmr,  O&M  Non-L4d>or,  Repair/Replacanait  and 
Initial  Costs  on  the  LCC  of  a  Qoalffl  OU-FIred  Boiler  Plant,  Pioitinny  AraenaL 
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%CHANGEINX 


X9:SALVAGE  VALUE 


Figure  61.  Effect  of  Salvage  Value  on  the  LCC  of  a  Gas/#2  OU-Flred  Boiler  Plant,  Pkatinny 
Arsenal. 
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Figure  62.  Effect  of  Discount  Rate  <hi  the  LCC  ot  a  Gas/#!  Ofl-Fired  Boiler  Plant,  Pkatinny 
Arsenal. 
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Figure  64. 
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Effect  of  Primary  Fuei  Cost  on  the  LCC  of  a  #6  OU-Fired  Boiier  Piant,  Picatinny 
Arsoiai. 
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X9:SALVAGE  VALUE 


Figiire  67.  Effect  of  Salvage  Value  on  the  LCC  of  a  66  Oll-Flred  Boiler  Mant,  Plcatlnny  Arsenal. 


F%nre  68.  Effect  of  Discount  Rate  on  the  LCC  of  a  66  Oil*Fired  BoHer  Plant,  Picatinny  Arsenal. 
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Figure  69.  Effect  of  Plant  Life  on  the  LCC  of  a  #6  OU-Fired  BoUer  Plant,  Pkatinny  Arsenal 
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Figure  70.  Effect  of  Primary  Fuel  Cost  on  the  LCC  of  a  Coal-Fired  Stoker  Plant,  Pkatinny 
Arsraai. 


Figure  71. 
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X2;P.F.ESCALATK)N 


Effect  of  Primary  Fuei  Cost  Escalation  on  the  LCC  of  a  Coal-Fired  SUdeer  Plant, 
Picatinny  ArsenaL 


F^ure  72.  Effect  Auxfliary  Energy,  O&M  Labor,  O&M  Labor,  Repair/Repiacement  and 
Initial  Costs  of  a  Coal-Fired  Stoker  Plant,  Picatinny  ArsenaL 
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F%nre  74.  Effect  of  Dtooooat  Rate  on  die  LCC  of  a  Coal-Ffrad  Stoker  Plant,  Pfcatinny  AreenaL 
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Figure  76w  Leveled  Cost  of  Service  vs.  Fiid  Price;  Picatinny  Arsenal. 
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AI»3S  REPORT:  RANKING 

COVERS  :  FROM  JAN89  THRU  OEC89 

INCLUDES  :  ALL  MACOMS 

INSTALLATION  RANKING  BY  CONSUMPTION  -  TOTAL  FACILITY 


kNK 

MBTUS 

1 

VII  CORPS  STUTTGART 

9,475,618 

2 

V  CORPS,  FRANKFURT 

8,261,431 

3 

FORT  RICHARDSON 

5,220,795 

4 

RADFORD  ARMY  AMMO  PLANT 

3,960,608 

5 

HOLSTON  ARMY  A^a«}  PLANT 

3,801,610 

6 

2 1ST  SUPCCM 

3,760,975 

7 

FORT  BRAGG 

3,117,543 

8 

FORT  HOOD 

2,873,759 

9 

FORT  KNOX 

2,718,746 

10 

FORT  BENNING 

2,717,107 

11 

Aberdeen  PG 

2,541,672 

12 

PORT  LEWIS 

2,515,574 

13 

FORT  CAMPBELL 

2,425,919 

14 

REDSTONE  ARSENAL 

2,195,256 

15 

FORT  RILEY 

1,937,176 

16 

FORT  ORD 

1,874,942 

17 

FORT  DIX 

1,793,491 

18 

FORT  GEORGE  MEADE 

1,719,846 

19 

FORT  CARSON 

1,706,884 

20 

FORT  BLISS 

1,655,909 

21 

FORT  SILL 

1,649,784 

22 

FORT  LEONARD  WOOD 

1,646,571 

23 

SUNFLOWER  ARMY  AMMO  PLANT 

1,613,163 

24 

FORT  STEWART 

1,601,289 

25 

FORT  DRUM 

1,536,908 

26 

FORT  BELVOIR 

1,351,474 

27 

FORT  JACKSON 

1,342,532 

28 

ROCK  ISLAND  ARSENAL 

1,296,026 

29 

WEST  POINT 

1,289,720 

30 

WALTER  REED  ARMY  MEDICAL  CENTE 

1,254,489 

31 

FORT  DEVENS 

1,240,232 

32 

PICATINNY  ARSENAL 

1,229,515 

33 

FORT  GORDON 

1,224,015 

34 

7TH  ATC,  GRAFENWOHR 

1,211,465 

35 

FORT  POLK 

1,177, 156 

36 

FORT  SAM  HOUSTON 

1,090,090 

37 

PRESIDIO  OF  SAN  FRANCISCO 

966,007 

38 

FORT  RUCKER 

952,015 

39 

FORT  MONMOUTH 

934,401 

40 

PINE  BLUFF  ARSENAL 

930,685 

41 

FORT  MCCLELLAN 

914,909 

42 

FORT  EUSTIS 

907,831 

43 

DETROIT  ARSENAL 

891,238 

44 

LAKE  CITY  ARMY  AMMO  PLANT 

881,996 

45 

FORT  LEAVENWORTH 

868,345 

46 

RED  RIVER  ARMY  AMMO  DEPOT 

867,540 

47 

FORT  BENJM4IN  HARRISON 

842,345 

48 

FORT  HUACHUCA 

821,486 

49 

STRATFORD  ARMY  ENGINE  PLANT 

774,041 

50 

CAMP  CASEY,  KOREA 

756,734 

51 

LONE  STAR  ARMY  AMMO  PLANT 

747,764 

52 

lOVA  ARMY  AMMO  PLANT 

745,734 

53 

FORT  LEE 

725,970 

54 

Anniston  Army  Depot 

700,806 

55 

26TH  SPTGRP,  HEIDELBERG 

668,308 

56 

WHITE  SANDS  MISSLE  RANGE 

666,540 

57 

MISSISSIPPI  ARMY  MQK)  PLANT 

665,458 

58 

WATBRVLIET  ARSENAL 

661,868 

59 

TOBYHANNA  ARMY  DEPOT 

646,374 

60 

PORT  MCCOY 

646,369 

61 

USAS  (BERLIN) 

645,700 

62 

FORT  DIETRICK 

630,684 

63 

FORT  SHERIDAN 

609,520 

64 

TOOELE  ARMY  DEPOT 

601,416 

65 

FORT  CLAYTON 

586,557 

66 

FITZSIMONS  ARMY  MEDICAL  CENTER 

569,836 

67 

PORT  SHAFTER 

567,595 

68 

CAMP  ZAMA  JAPAN 

556,025 

69 

LONGHORN  ARMY  MOtO  PLANT 

543,813 

70 

LIMA  ARMY  TANK  PLANT 

527,248 

71 

LETTERKENNY  ARMY  DEPOT 

509,376 

72 

FORT  MCPHERSON 

484,372 

73 

LOUISIANA  ARMY  AMMO  PLANT 

478,393 

74 

SETAP/5TH  SUPCOM,  VICENZA 

450,879 

75 

NEW  CUMBERLAND  ARMY  DEPOT 

432,960 

76 

FORT  HAMILTON 

414,203 

77 

FORT  IRWIN 

409,088 

78 

SCRANTON  ARMY  AMMO  PLANT 

403,900 

79 

FORT  MYER 

400,128 

80 

Charleston 

345,633 

81 

CORPUS  CHRISTI  ARMY  DEPOT 

341,924 

82 

MTMC  MOT  BAYONNE 

336,471 

83 

FORT  RITCHIE 

336,323 

84 

DUGWAY  PROVING  GROUND 

315,211 

85 

MCALISTER  ARMY  AMMO  PLANT 

303,012 

86 

USA  FDSK 

289,543 

87 

JOLIET  ARMY  AMMO  PLANT 

279,146 

88 

Norfolk 

264,526 

89 

LEXINGTON  BLUEGRASS  ARMY  DEPOT 

261,240 

90 

RIVERBANK  ARMY  AMMO  PLANT 

260,607 

91 

TWIN  CITIES  ARMY  AMMO  PLANT 

259,886 

92 

New  Orleans 

253,040 

93 

KANSAS  ARMY  AMMO  PLANT 

252,916 

94 

HARRY  DIAMOND  LAB 

250,856 

95 

Memphis 

241,621 

96 

SACRAMENTO  ARMY  DEPOT 

237,383 

97 

FORT  CHAFFEE 

231,468 

98 

CARLISLE  BARRACKS 

230,078 

99 

PUEBLO  DEPOT  ACTIVITY 

228,781 

100 

Baltimore 

227,760 

101 

HAWTHORNE  AAP 

218,533 

102 

FORT  MONROE 

202,581 

103 

MILAN  ARMY  AMMO  PLANT 

199,012 

104 

Vicksburg 

190,291 

105 

INDIANA  AAP 

182,625 

106 

ROCKY  tKIUNTAIN  ARSENAL 

180,873 

107 

CAMERON  STATION 

180,853 

108 

MICHIGAN  ARNG 

179,729 

109 

SENECA  ARMY  DEPOT 

175,371 

110 

ST  LOUIS  AREA  SUPPORT  CENTER 

171,058 

111 

St.  Louis 

165,891 

112 

USA  NATICK  RD  &  E  CENTER 

156,968 

113 

VINT  HILL  FARMS  STATION 

150,481 

114 

WES 

145,831 

115 

tfobile 

139,117 

116 

MATERIALS  TECHNOLOGY  LAB 

131,041 

117 

YUMA  PROVING  GROUND 

128,895 

118 

SAVANNAH  DEPOT  ACTIVITY 

128,584 

119 

ARKANSAS  ARNG 

128,538 

120 

CALIFORNIA  ARNG 

125,851 

121 

SIERRA  ARMY  DEPOT 

118,299 

122 

MIMC  WESTERN  AREA 

111,840 
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123 

SBMOB  Amur  iMtm 

109,986 

124 

MISSISSIPPI  Amo 

103,051 

125 

Phil«d«l{diia 

101,658 

124 

PORT  BUCHANAN 

99,093 

127 

INDIANA  ARMS 

93,468 

128 

FORT  MCNAIR 

85,073 

129 

ARLINGTON  HALL  STATION 

80,319 

130 

NEWPORT  ARMY  AMMO  PLANT 

79,686 

131 

NEW  YORK  ARNG 

77,991 

132 

Rock  Island 

76,629 

133 

MINNESOTA  ARNG 

73,709 

134 

PENNSYLVANIA  ARNG 

71,281 

135 

RAVETOIA  ARMY  AMMO  PLANT 

71,167 

136 

HEC 

69,205 

137 

MEW  JERSEY  ARNG 

63,078 

138 

ALABAMA  ARNG 

62,884 

JEFFERSON  PROVING  GROUND 

62,884 

139 

IDAHO  ARNG 

62,454 

140 

Wilmington 

60,550 

141 

MASSACHUSETTS  ARNG 

59,886 

142 

Detroit 

58,148 

143 

Little  Rock 

57,759 

144 

OKLAHC84A  ARNG 

57,185 

145 

ALASKA  ARNG 

57,014 

146 

USAGO  MAKIMINATO  RYUKYU  I 

53,117 

147 

UTAH  ARNG 

52,925 

148 

TENNESSEE  ARNG 

52,815 

149 

FIELD  STATION  KUNIA  WHEEL 

51,558 

150 

IOWA  ARNG 

51,369 

151 

Omaha 

50,544 

152 

Huntington 

48,294 

153 

GEORGIA  ARNG 

46,796 

154 

CONNECTICUT  ARNG 

46,358 

155 

CRREL 

44,255 

156 

NORTH  DAKOTA  ARNG 

43,787 

157 

BADGER  AAP 

43,072 

158 

OREGON  ARNG 

42,999 

159 

WISCONSIN  ARNG 

42,548 

160 

ILLINIOS  ARNG 

41,813 

161 

125TH  ARC(»I 

40,591 

162 

Pittsburgh 

38,517 

163 

OHIO  ARNG 

37,413 

164 

Keuisas  City 

37,304 

165 

UMATILLA  DEPOT  ACTIVITY 

36,955 

166 

LOUISIANA  ARNG 

36,596 

167 

FLORIDA  ARNG 

34,938 

168 

MISSOURI  ARNG 

33,548 

169 

VERMONT  ARNG 

32,363 

170 

KANSAS  ARNG 

31.854 

171 

Louisville 

31,074 

172 

MONTANA  ARNG 

30,961 

173 

TULSA 

30,707 

174 

New  York 

30,636 

175 

WASHINGTON  ARNG 

29,659 

176 

TEXAS  ARNG 

29,253 

177 

KENTUCKY  ARNG 

28,860 

178 

RHODE  ISLAND  ARNG 

27,740 

179 

PUERTO  RICO  ARNG 

27,525 

180 

USA  CERL 

26,930 

181 

ARIZONA  ARNG 

26,168 

182 

MAINE  ARNG 

25,857 

183 

NEW  MEXICO  ARNG 

25,855 

184 

COLORADO  ARNG 

25,332 

185 

VIRGINIA  ARNG 

25,031 

186 

MARYLAND  ARNG 

24,876 

187 

Walla  Walla 

24,845 
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188  WYOMING  ARNG 

189  NORTH  CAROLINA  ARNG 

190  WEST  VIRGINIA  ARNG 

191  SOUTH  CAROLINA  ARNG 

192  PORT  WINGATE  DEPOT  ACTIVITY 

193  NEBRASKA  ARNG 

194  ST.  LOUIS  AAP 

195  SOUTH  DAKOTA  ARNG 

196  NEVADA  ARNG 

197  Buffalo 

198  DELAWARE  ARNG 

199  Port  Worth 

200  Sacramento 

201  81ST  ARCOM 

202  MOT  SUNNY  POINT 

203  89TH  ARCC»( 

204  CORNHUSKER  AAP 

205  NED 

206  Seattle 

207  VOLUNTEER  ARMY  AMMO  PLANT 

208  Nashville 

209  NEW  HAMPSHIRE  ARNG 

210  San  Francisco 

211  St.  Paul 

212  USAMED 

213  ALBUQUERQUE 

214  DISTRICT  OF  COLUMBIA  ARNG 

215  Jacksonville 

216  GUAM  ARNG  MARIANAS  ISLANDS 

217  PONTIAC  STORAGE  FACILITY 

218  LOS  ANGELES 

219  HAWAII  ARNG 

220  Galveston 

221  VIRGIN  ISLANDS  ARNG 

222  Alaska 

223  Chicago 

224  RESERVES 

FORT  A.P.  HILL 


23,131 

23,023 

22,840 

22,242 

21,617 

21,509 

21,281 

21,061 

20,401 

19,326 

18,689 

17,531 

17,208 

15,591 

15,101 

15,078 

14,355 

13,949 

12,352 

12,342 

12,183 

9,710 

9,248 

8,416 

7,422 

7,051 

5,637 

3,720 

3,239 

3,238 

2,672 

2,644 

2,367 

2,034 

1,011 

78 

0 

0 


130,082,527 
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APPENDIX 
CHPECON  Input 
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PROM  SCREENING  MODELS 


NEW  PLANT  SCREENING  OPTION 

Salsct  State,  Base,  Emission  regulation  region 
TVP*  o£  boiler  system  (steam/HTHW) 

Process  load  (MBtu/hr) 

Average  monthly  ste^un  flow  (MBtu/hr) 

Internal  boiler  house  leak  percentage  (0-5) 

Blowdown  percentage  (0-10) 

Condensate  return  percentage  (0-100) 

Condensate  return  temperature  (degrees  F) 

Makeup  water  temperature  (degrees  F) 

Boiler  technology  (Choose  one) 

Number  of  boilers  (3,  4,  5) 

Coalfield-distance  search,  choose  field 
Days  of  long  tem  coal  storage  (60-100) 

Days  of  short  term  coal  storage  (1-3) 

Coal  pile  arrangement  (single/multiple) 

Rail  car  thawing  shed  needed  (yes/no/maybe) 

Rail  transport  available  for  coal/limestone  (y/n/m) 

Highway  transport  availed>le  for  coal /lime  (y/n/m) 

Axe  there  available  sites  for  ash  disposal  (A)  No  leuidfill  is 
on  or  near  base;  B)  Landfill  is  near  base;  C)  Landfill  is  on 
base,  not  adjacent  to  site;  0)  Leuidfill  is  on  )oase,  adjacent 
to  site) 

Local  sewage  disposal  of  boiler  water  discharge  (y/n/m) 

Transport  of  coal /ash  through  community /base  feasible  (y/n/m) 

Local  resistance  to  new  boiler  plant  (y/n/m) 

Sufficient  city  water  for  makeup  (y/n/m) 

New  electrical  substation  required  (y/n/m) 

Lime  availedsle  (y/n/m) 

How  accessible  is  steam  distribution  system  (A)  Routing  is  very 
long  and/or  difficult  to  access;  B)  Routing  is  fairly 
accessible  and  medium  length;  C)  Routing  is  short  and 
accessible) 

Condition  of  steam  distribution  system  (Poor,  Fair,  Good) 

Does  base  have  its  own  supply  of  natural  gas  (y/n/m) 

Does  a  local  utility  supply  natural  gas  (y/n/m) 

Is  natural  gas  supply  interruptible  (y/n/m) 

Can  a  firm  delivery  contract  be  este^slished  (y/n/m) 

Natural  gas  pipeline  have  sufficient  capacity  (y/n/m) 

Price  of  natural  gas  less  than  price  of  #2  fuel  oil  on  an  equivalent  energy  basis 
(y/n/m) 

Is  low  sulfur  fuel  oil  (#2  or  #6)  available  (y/n/m) 

Price  of  #2/#€  fuel  oil  less  than  price  of  natural  gas  on  an  equivalent  energy 
basis  (y/n/m) 

NEW  PLANT  WITH  COGENERATION  SCREENING  OPTION 
Average  emd  peak  electricity  loads  for  each  month  (kW) 

Cogenerated  electricity  generation  efficiency  (%) 

How  many  hours  per  year  will  plant  be  operated  (A)  <4000  hours,  B)  4000-6000 
hours,  C)  >6000  hours) 


Can/does  existing  electrical  system  use  a  single  point  supply  and  sketering 
station  near  the  proposed  cogeneration  site  so  cogenerated  power  C2m  displace 
purchased  power  (y/n/m) 

Will  base  see  reduction  of  thermal  or  electric  load  in  near  future  (y/n/m) 

Will  utility  supply  service  to  maintain  <md  repair  interconnection  facilities 
(y/n/m) 

Local  utility  cooperative  in  setting  interconnections  and  stemdby  power  cost 
(y/n/m) 

Local  utility  use  coal  (y/n/m) 

Present  electric  rate  ($/kWh) 

Anticipated  cost  of  fuel  ($/MBtu) 

Facilities  electric  load:  a. <25  MW,  b. 25-50  MW,  c.>50  MW 
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VacilltiM  load  factor:  a.<301t,  b. 30-40%,  c.>40% 

Baa*  annual  alactric  powar  to  ataan  potnar  ratio:  a.<3S  kWh/MBtu,  b  .  3  5  -  7  5 
kMh/MBtu,  c.>75  kWh/MBtu 

Baaa  avaraga  ratio  of  hourly  alactric  to  staeun  power  ratio: 
a.<3S  kWh/MBtu,  b. 35-75  kWh/MBtu,  c.>75  kWh/MBtu 

THIRD  PARTY  COGENERATION  OPTION 
Procaaa  load  (MBtu/hr) 

Cogeneration  electricity-generation  efficiency  (%) 

What  ia  the  coat  of  thermal  energy  provided  by  the  base  ($/MBtu) 

VIhat  is  the  esqiected  cost  of  thermal  energy  provided  to  base  by  a  third  party 
cogenerator  ( $ /MBtu ) 

What  is  the  current  thermal  dememd  of  the  base  (A)  >500,000  Ib/hr;  B)  500,000  2: 
x>  200,000  Ib/hr;  C)  <200,000  Ib/hr)  ” 

How  many  hours  per  yeaF  is  third  party  cogeneration  facility  expected  to  be 
operated  (A)  <4000;  B)  4000  to  5999;  C)  6000  to  8760) 

Will  signific^t  electric  generation  capacity  be  consistently  availe±>le  between 
8  AM  and  6  FM  (y/n/m) 

Will  significant  electric  generation  capacity  be  consistently  available  frcmJUly 
1  to  Septeidser  15  (y/n/m) 

What  is  the  expected  cost  of  electricity  that  will  be  produced  by  the  third  party 
cogeneration  facility,  given  today's  fuel  prices  (cents/kWh) 

What  is  the  current  rate  of  electricity  experienced  by  the  base  (cents /kWh) 

If  the  cogeneration  facility  will  supply  the  base  with  electricity  as  well  as 
thermal  energy,  what  is  the  most  likely  rate  that  the  cogenerator  will  offer 

the  base  (cents/kWh) 

Is  the  local  utility  capacity-constrained  (y/n/m) 

Is  vdieeling  of  cogenerated  electricity  to  other  demand  centers  a  realistic 
alternative  to  local  buy-backs  (y/n/m) 

Does  the  existing  CHP  require  retrofit/repair/expansion  ly/n/m) 

Will  the  thermal  output  of  the  facility  be  at  least  5%  of  the  tdtal  energy  output 
(y/n/m) 

Will  electric  power  output  -t-  0.5  of  the  useful  thermal  energy  output  be  at  least 
42.5%  of  the  fuel  heat  input  if  the  useful  thermal  energy  is  at  least  15% 
of  the  total,  and  at  least  45%  otherwise  (y/n/m) 

CONSOLIDATION  OPTION 

Does  the  base  have  a  relatively  flat  thermal  load  profile  during  the  typical  day 
(y/n/m) 

Enter  the  area  to  be  served  by  the  proposed  distribution  system  (acres) 

Ceai  you  convince  the  base  commander  auid  existing  building  operators  of  the 
advantages  of  a  CHP  (y/n/m) 

Do  the  existing  buildings  utilize  steeun  or  HTW  for  heating  (y/n/m) 

Does  the  base  have  a  process  steam  load  which  requires  steam  greater  than  200  psi 
(y/n/m) 

RETROFIT  SCREENING  OPTION 
Boiler  sizes  (lb.  steam/hour) 

Are  feedwater  pun^s,  deaerator,  condensate  system,  and  raw  water  treatment 
adequate  and  in  a  good  state  of  repair  (y/n/m) 

Does  the  facility  have  adequate  electric  substation  to  support  the  modification 
technology  (y/n/m) 

Is  there  room  to  install  ash  handling  system  (y/n/m) 

Is  there  room  to  install  air  pollution  control  equipment  (y/n/m) 

Is  there  room  to  install  new  combustion  control  system  (y/n/m) 

Is  there  room  to  install  fuel  burning  equipment  (y/n/m) 

Can  the  boiler  be  retrofitted  without  major  boiler /equipment  modifications 
(y/n/m)  ^ 

Does  the  boiler  house  allow  boiler(s)  retrofit  without  major  structural  change 
(y/n/m) 

Is  the  stack  suitable  for  use  (y/n/m) 

Is  the  auxiliary  fuel  system  adequate  to  support  retrofit  technology  (y/n/m) 
Does  the  facility/boiler  require  major  repairs  or  replacement  not  related  to 
retrofit  (y/n/m) 

Does  the  boiler  house  have  a  basement  (y/n/m) 

Is  the  soot  blowing  system  in  proper  working  order  (y/n/m) 
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Is  axisting  ash  hemdling  equipment  availedsle  (a/b/c) 

Is  existing  coal  handling  equifsnent  available  (a/b/c) 

FROM  COSTING  MODELS 

NEW  PLANT  COSTING 

Years  plant  is  to  be  operated  (maximum  of  25) 

Current  discount  rate  (%) 

Net  salvage  value  of  current  system  w) 

What  %  of  Adjusted  Investment  Cost  is  the  net  salvage  value  of  the  new  or 

retrofit  system 

What  is  the  year  of  the  study 

What  year  will  the  facility  start  operation 

Escalation  factors  (choices  given) 

Coal  transport  cost  (cents /ton -mile) 

Coal  tremsport  cost  escalation  rate  (%) 
i^^qply  10%  investment  cost  exclusion  (y/n) 

Water  cost  ($/1000  gallons) 

Non-potable  water  cost  ($/1000  gallons) 

Sewer  cost  ($/1000  gallons) 

Ash  waste  disposal  ($/ton) 

Lime  cost  ($/ton) 

Cost  of  coal;  distillate  oil;  residual  oil;  electricity;  natural  gas;  (defaults 
given ) 

Is  a  desuperheater  required  (y/n/m) 

Coal  transport  by  truck,  rail,  both  (t/r/b) 

Should  a  stock/reclaim  system  be  included  (y/n/m) 

Include  a  coal  silo  (y/n/m) 

Storage  time  for  silo  (1-7  days) 

Dry  scrubber  and  lime:  days  of  storage  required  (3-28  days) 

Include  a  mixed-bed  for  condensate  polishing  (y/n/m) 

Include  a  dealkalizer  unit  (y/n/m) 

Required  storage  for  condensate  storage  tank  (1-4  hours) 

Amount  of  water  in  ash  waste  (1-50%) 

NEW  PLANT  WITH  COGENERATION  COSTING 

Steam  load:  (1)  to  meet  electricity  load;  2)  to  follow  heat/process  load) 
Should  non-potable  water  be  used  for  cooling  tower  and  ash  conditioning  (y/n/m) 

THIRD  PARTY  COGENERATION  COSTING 
See  New  Plant  Costing 

CONSOLIDATION  COSTING 

Select  the  type  of  steeun  system  design  (A)  Tunnel  construction;  B)  Direct  Burial; 
C)  Shallow  trench/walkway  construction;  D)  Above  ground  single  stanchion 
construction) 

Enter  dimensions  of  steeun  distribution  system  (ft  x  ft;  #  of  connections) 
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Central  Heating  Plant  Economics  Evaluation  Prograun 
**  File:  FI  Type;  New  plant  (NP) 

**  Desc;  FORT  CAMPBELL 

**  Tech:  Duirqp  Grate  Spreader  Stoker,  w/  fly  ash  reinjection 


State  :  KY  -  Kentucky 
Location  ;  36d  7m  -  86d  41m 

County 

Emission  regulation  region 
#  0  -  State  and  federal  only 

Annual  heating  degree  days:  4166 


***************************  Boiler  Characteristics  *************************** 

Type  of  heating  system  :  Steam 

Average  Monthly  Steaun  Flows  (million  Btu/hr) 


Jan 

Feb 

Mar 

Apr 

May 

Jun 

79 

98 

72 

60 

39 

40 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

40 

36 

33 

50 

65 

82 

Calculated  PMCR:  188  thousand  Ib/hr  steaun  ***  manual  entry 

Boiler  technology:  Dump  Grate  Spreader  Stoker,  w/  fly  ash  reinjection 

Boiler  sizes  (thousand  lb  steam/hr)  : 

1:  43  2:  73  3 :  73  4:  73 


****************************  Coalfield  Properties  **************************** 
Coalfield  state  :  IN  -  Indiana 

Coal  code;  W193122  desc;  MS  NO  2  PIT 

Distance  from  base:  140  miles 

Located  at  38d  05m  34s  -  87d  15m  44s 

Ctnmt : 

Proximate  Analysis  Ultimate  Analysis 


Rank 

Bituminous 

Carbon 

71.40 

% 

Hydrogen 

5.00 

% 

Moisture 

8.60 

% 

Sulfur 

2.80 

% 

Volatiles 

37.60 

%  dry 

OjQrgen 

9.10 

% 

Fixed  Carbon 

52.10 

%  dry 

Nitrogen 

1.40 

% 

Ash 

10.30 

%  dry 

Ash 

10.30 

% 

Hrdgrv  Grind 

0.0 

Free  Swell 

4.0 

Hemisph  Tenp 

2327 

deg  F 

Heating  Value 

(dry)  : 

12830  Btu/lb 
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**  Coal  Fired  Boiler  Evaluation  Program  Page  2  ** 
**  File:  FI  Type;  New  plant  (NP)  09/21/92  ** 
**  Desc:  FORT  CAMPBELL  ** 
**  Tech:  Duirqp  Grate  Spreader  Stoker,  w/  fly  ash  reinjection  ** 

A***************************************************************************** 


*************************  Boiler  Performance  8  PMCR  ************************** 


Heat  input 
Coal  input 

Blowdown 


253  million  Btu/hr 
9.9  tons/hr  (dry) 

10.8  tons/hr  (incl  moisture) 
5  % 


Teniperature  out  of  stack 
Gas  flow  from  stack 
Steam  pressure 
Steam  temperature 
Condensate  return  temp 
Makeup  water  temperature 
Inlet  water  temperature 


220  deg  F 

88017  cubic 
150  psig 
367  deg  F 
150  deg  F 
50  deg  F 
97  deg  F 


feet /min 

enthalpy 

enthalpy 

enthalpy 

enthalpy 


1195.6  Btu/lb 
118.8  Btu/lb 

18.1  Btu/lb 

65.2  Btu/lb 


Boiler  Emissions 


147.97  Ib/hr,  NOx  emissions  (out  stack) 

110.36  Ib/hr,  SOx  emissions  (out  stack) 

2032.10  Ib/hr,  particulate  emissions  (from  boiler) 

1625.68  Ib/hr,  particulate  emissions  (after  settling  chamber) 
243.85  Ib/hr,  particulate  emissions  (after  mechanical  collector) 
36.58  Ib/hr,  particulate  emissions  (after  dry  scrxjbber) 

0.18  Ib/hr,  particulate  emissions  (after  baghouse  -  out  stack) 


Ash  collected  by  ends  equip  @  pmcr:  24.4  tons/day 


Total  ash  output  0  pmcr:  24.4  tons/day 


*********************  Area  and  Water  Requirements  0  PMCR 


Building  size 
Plant  area 
Plant  height 
Stack  height 
Sewer  dischrg 


12267  sq  ft 
1.73  acres 
69  ft 
173  ft 
50  gpm  (estj 


Condensate  Return 
Boiler  house  leakage 
Water  requirements 
Railway  track  length 
Lime  needed 


50  % 

2  % 

250  gpm  (est) 
672  ft 
2145  Ib/hr 


Multiple  coal  piles  for  storage 

Long  term  :  90  days  long  term  storage,  on  3.06  acres 

Short  term  :  3  days  short  term  storage,  on  0.21  acres 


Total  storage  area  (long  +  short  +  others)  :  4.27  acres 

Pond  size  :  0.37  acres 


Car  thawing  shed  required:  No 
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**  Coal  Fired  Boiler  Evaluation  Program 
**  File:  FI  lype;  New  plant  {NP) 

**  Desc:  FORT  CAMPBELL 

**  Tech:  Dun®  Grate  Spreader  Stoker,  w/  fly  ash  reinjection 


Page  3  ** 

09/21/92  ** 


********** 


*******************  Emission  Regulation  Evaluation  0  PMCR  ******************** 

This  plant  passed  all  emission  regulations 
NOx:  147,97  151.87  Regulation  of:  US 


Part : 


147,97  151.87  Regulation  of:  US 

emissions  [Ib/hr]  =  0.6  *  input  [10^6  Btu/hr] 

0.18  12.66  Regulation  of:  US 

emissions  [Ib/hr]  =  0,05  *  input  tl0''6  Btu/hr] 

110.36  303.75  Regulation  of:  US 

emissions  [Ib/hr]  =1.2  *  input  [10^6  Btu/hr] 

90.01  90.00  Regulation  of:  US 

reduction  =  90  % 


NOx: 


Part ; 


147.97  177.19  Regulation  of:  KY 

emissions  [Ib/hr]  =0.7  *  input  [10^6  Btu/hr] 

0.18  25.31  Regulation  of:  KY 

emissions  [Ib/hr]  =  0.1  *  input  [10''6  Btu/hr] 
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****************************************************************************** 
**  Coal  Fired  Boiler  Evaluation  Program  Page  4  ** 

**  File:  FI  Type:  New  plant  (NP)  09/21/92  ** 

**  Desc:  FORT  CAMPBELL  ** 

**  Tech:  Dump  Grate  Spreader  Stoker,  w/  fly  ash  reinjection  ** 

********************'****'****************************************************** 


************************  General  Site  Considerations  ************************* 

Rail  tremsport  available:  Yes 
Highway  treuisport  available:  Yes 
No  problems  with  transportation. 

Score:  10 

Location  of  ash  disposal  site:  landfill  near  base 

Ash  disposal  can  be  a  problem.  Further  investigation  should  verify 
ash  disposal  possibilities. 

Score :  5 

Local  sewer  system  available:  Maybe 

Local  sewage  facilities  may  not  be  available.  Therefore,  it 
may  be  difficult  to  dispose  of  boiler  water. 

Score :  5 

Coal/ash  transport  feasible:  Maybe 

Transportation  of  coal  and/or  ash  might  impose  problems. 

Score:  5 

Local  community  resistant  to  plant:  Maybe 

The  inpact  of  community  resistance  might  impose  problems. 

Score:  5 

City  water  available:  Maybe 

Additional  efforts  and  costs  may  be  ^required  to  establish  a  water 
supply  which  are  not  considered  in  the  detailed  evaluation 
section  of  this  program. 

Score :  5 

New  electrical  substation  required:  Maybe 

Additional  effort  and  expense  may  be  required  to  construct 

a  new  substation. 

Score :  2 

Lime  available:  Maybe 

Lime  is  required  in  the  dry  scrubbers  for  the  stokers.  Therefore,  a  more 
thorough  investigation  on  the  availability  of  a  lime  supply  should  be 
performed  before  considering  a  detailed  plant  evaluation  or  another 
combustion  technology  or  fuel  type  should  be  considered. 

Score :  5 

Steam  distribution  system  routing  is  medium 

It  may  be  difficult  to  incorporate  the  existing  distribution  system 
into  the  new  plant.  Additional  costs  may  be  required  heavily  modify 
the  existing  distribution  system.  These  costs  are  not  considered  in 
the  new  plant  detailed  evaluation  section  of  this  progreun. 

Score :  2 
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•  *********«**********•****'*******•*•*********«*«*************'***************** 
**  Central  Heating  Plant  Economics  Evaluation  Program  Page  5  ** 

**  File:  FI  Type:  New  plant  (NP)  09/21/92  ** 

**  Desc:  FORT  CAMPBELL  ** 

**  Tech:  Dunp  Grate  Spreader  Stoker,  w/  fly  ash  reinjection  ** 

******************'********'************«**************'************************* 


Condition  of  system  is  fair 

Additional  costs  may  be  required  to  install  a  new  distribution  system, 
these  costs  are  not  considered  in  the  detailed  evaluation  progreun. 
Score :  3 


Boiler  technology  rating:  10 

Feasibility  score:  57/95  =  60% 
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File:  FI  Type:  New  plant  (NP) 

Desc:  FORT  CAMPBELL 

Tech:  Dump  Grate  Spreader  Stoker,  w/  fly  ash  reinjection 
****************************************************************************** 

Base  Information 

****************************************************************************** 


State:  KY  -  Kentucky 
FMCR:  188,000  Ib/hr  steam 


Base  DOE  Region:  3 
Number  of  boilers:  4 


Steam  Properties:  150  psi  (1195.6  Btu/lb) 

Inlet  water  tenqp:  97  deg  F  enthalpy;  65.2  Btu/lb 


Coalfield: 

Coal  code:  W193122 
State:  IN  -  Indiana 
Coal  type:  bituminous 
hhv:  12830  Btu/lb 
ash:  10.30%  sulfur:  2.80% 

Coalfield  DOE  Region:  2 


desc:  MS  NO  2  PIT 

Distance  from  base:  140  miles 

(properties  on  a  dry  basis) 
fixed  carl^n:  52.10%  volatiles;  37.60% 


Boiler  Design  Parameters  ^  ******* 


A  desuperheater  IS  required 
A  stock/reclaim  system  SHOULD  BE  included 
A  coal  silo  IS  needed 
Storage  required  for  coal  silo;  3  days 

Selected  method  for  coal  treuisport  is  by  BOTH  RAIL  AND  TRUCK 
Ash  silo  diameter:  20  feet 
Nximber  of  ash  silos:  1 
Required  lime  storage:  14  days 

A  mixed  bed  for  condensate  polishing  IS  REQUIRED 
A  dealkali zer  unit  IS  INCLUDED 

Storage  required  for  the  condensate  storage  tank:  1  hours 
Fraction  of  water  in  the  ash  waste  generated;  10  % 
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File:  PI  Type:  New  plant  (NP) 

Desc:  FORT  CAMPBELL 

T^ch:  Dump  Grate  Spreader  Stoker,  w/  £ly  ash  reinjection 

****************************************************************************** 

Plant  Design  Parazneters  -  Space  Requirements 


J^pprox.  building  width:  66  feet 
Approx,  building  length:  185  feet 
Air  compressor  flow  rate:  219  cfm 
Diesel  generator  capacity:  500  kW 
Fuel  storage  area:  4.27  acres 
Coal  pile  mnoff  pond  area:  0.37  acres 
Height  of  the  pl«mt:  69  ft 
Building  area:  12267  sg  ft 
Plant  area:  1.73  acres 

*****************«**********-***♦********************«******«****************** 


Plant  Design  Parameters  -  Material  Handling  Specifications 

*****«***********************'***********************************'**********«*** 


Coal  handling  equipment  capacity:  100  tons/hr 

Coal  silo  storage  capacity:  713  tons 

Fly  ash  pipe  size:  4  inches 

Bottom  ash  pipe  size:  6  inches 

Total  ash  collected:  58  tons/day 

Total  gas  flow:  294263  lbs /hr 

Fly  ash  intake:  2  tons/day 

Bottom  ash  intake:  2  Ibs/hr 

Ash  silo  capacity:  231  tons 

Lime  silo  storage  capacity:  397  tons 

Nximber  of  facility  fuel  oil  tanks:  1 

Acid  and  caustic  storage  tank  voliune:  13537  gallons 


Plant  Design  Parazneters  -  Water  a  Water  Treatment  Specifications 

******************************************************************************** 

Number  of  deaerators:  2 

Number  of  resin  vessels  /  train:  1 

Number  of  mixed  beds  /  train:  1 

Condensate  storage  tank  size:  11285  gallons 

Water  storage  tank  size:  189580  gallons 

Nund^er  of  water  treatment  trains:  2 

Boiler  1:  1  motor-driven  feedwater  pump  —  83  gpm 

Boiler  1:  1  turbine-driven  feedwater  punp  —  83  gpm 

Boiler  2:  1  motor-driven  feedwater  pump  —  141  gpm 

Boiler  2:  1  turbine-driven  feedwater  punp  —  141  gpm 

Boiler  3:  1  motor-driven  feedwater  pxmp  —  141  gpm 

Boiler  3:  1  turbine-driven  feedwater  punp  —  141  gpm 

Boiler  4:  1  motor-driven  feedwater  punp  —  141  gpm 

Boiler  4:  1  turbine-driven  feedwater  punp  —  141  gpm 

Annual  dzy  scrubber  water  use:  1,771,215  gallons 

Annual  personnel  water  use:  236,250  gallons 
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File:  FI  Type:  New  plant  (NP)  09/21/92 

Desc:  FORT  CANPBELL 

Tech:  Dump  Grate  Spreader  Stoker,  w/  fly  ash  reinjection 

*********************«********«*#********************#*1^*«******************** 

Facility  Capital  Costs 

A************************************'*'**'*************'************************* 

Boiler  capital  costs:  $  10,335,163 

Boiler  #1  (  43  k-lb  stm/hr)  cost:  $  2,118,713 

Boiler  #2  (  73  k-lb  stm/hr)  cost:  $  2,735,878 

Boiler  #3  (  73  k-lb  stm/hr)  cost:  $  2,735,878 

Boiler  #4  (  73  k-lb  stm/hr)  cost:  $  2,735,878 

Desuperheater  cost:  $  8,815 

Coal  Handling  Capital  Costs:  $  4,746,004 
Rail/truck  receiving  cost:  $  2,192,748 
Car  diurqper  installed  cost:  $  2,487,083 
Coal  pond' cost;  $  21,311 
Coal  silo  cost:  $  44,860 

Ash  heuidling  system  capital  costs:  $  527,457 
Ash  piping  system  cost:  $  87,583 
Air  operated  branch  line  gate  cost:  $  12,125 
Air  operated  fly  ash  intake  cost:  $  74,046 
Mechanical  exhauster  cost:  $  111,506 
Manual  bottom  ash  intake  cost:  $  4,407 
Receiver  cost:  $  44,073 
Mixer  and  xinloader  cost:  $  155,151 
Control  cost:  $  38,563 

Mechanical  Collector  Capital  Costs:  $  142,214 
cost  of  collector  #1  ;  $  30,910 

cost  of  collector  #2  ;  $  37,101 

cost  of  collector  #3  :  $  37,101 

cost  of  collector  #4  :  $  37,101 

Dry  scrubber  and  lime  system  capital  costs;  $  1,960,918 
cost  of  dry  scrb/lime  sys  #1  :  $  339,770 

cost  of  dry  scrb/lime  sys  #2  ;  $  339,770 

cost  of  dry  scrb/lime  sys  #3  ;  $  339,770 

cost  of  dry  scrb/lime  sys  #4  :  $  339,770 

Lime  silo  equipment  cost:  $  262,068 

Baghouse  and  ID  fan  capital  costs:  $  1,804,867 
Cost  of  baghouse  #1  :  $  366,276 
Cost  of  ID  fan  #1  :  $  22,936 
Cost  of  baghouse  #2  :  $  445,003 
Cost  of  ID  fan  #2  :  $  26,880 
Cost  of  baghouse  #3  :  $  445,003 
Cost  of  ID  fan  #3:  $  26,880 
Cost  of  baghouse  #4  :  $  445,003 
Cost  of  ID  fan  #4  :  $  26,880 

Boiler  Water  Treatment  System  Capital  Costs:  $  707,707 
Cost  of  zeolite  softeners:  $  48,963 
Cost  of  dealkalizers :  $  319,551 


CMBtrftI  Beating  Plant  Bccmcadcs  evaluation  Program  —  Cost  Analysis  Page  4 

Pile:  PI  TVpn:  New  plant  (NP)  09/21/92 

Desc:  PORT  CAMPBELL 

Tech:  Dump  Grate  Spreader  Stoker,  w/  fly  ash  reinjection 


Facility  Capital  Costs,  cont 


Cost  of  mixed  bed  for  conden£?<ze  polishing:  $  226,253 
Cost  of  chemical  injection  skid:  $  22,037 
Cost  of  water  lab:  $  22,037 
Cost  of  2  deaerators:  $  68,863 

Tank  Capital  Costs:  $  445,201 

Pump  Capital  Costs:  $  171,721 

Air  conqpressor  capital  costs:  $  60,277 

Waste  Water  Treatment  System  Capital  Costs:  $  70,911 
Sanitary  system  cost:  $  37,243 
Pond  neutralization  cost:  $  9,923 
Storm  sewer  system  cost:  $  23,743 

Piping  and  Stack  System  Capital  Costs:  $  2,512,048 
Water/steam  piping  cost:  $  1,035,770 
Facility  stack  cost:  $  1,476,277 

Instrumentation  Capital  Costs:  $  881,507 

Cost  of  heating/cogen  control  system:  $  220,376 
Cost  of  emission  monitors:  $  661,130 

Electrical  Systen  Capital  Cost:  $  1,045,298 

Cost  of  backup  diesel  generation  system:  $  56,802 
Cost  of  substations:  $  929,328 

Spare  Parts,  Tools  and  Mobile  Equipment  Capital  Costs:  $  1,357,713 
spare  parts  basis  s  equipment  cost  (unescalated):  $  23,061,686 

Building  and  service  capital  costs:  $  5,273,923 
Building  costs:  $  4,430,133 
Elevator  costs:  $  165,282 
Miscellaneous  building  costs:  $  343,683 
Site  development  /  inqprovement  costs:  $  231,312 
Cost  of  fuel  storage  area  development:  $  103,510 
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File:  FI  Type:  New  plant  (NP) 

Desc:  FORT  CAMPBELL 

Tech:  D\inp  Grate  Spreader  Stoker,  w/  fly  ash  reir.ection 
***************'*******'***********«*****'*****«********«*************•********** 


Facility  Installation  Costs 


Boiler  Installation  costs:  $  2,721,259 
Direct  labor  cost:  $  727,889 
Indirect  cost:  $  545,917 
Freight  cost:  $  206,703 
Bulk  material  cost:  $  1,240,748 

Coal  Handling  Installation  Costs:  $  1,373,625 
Direct  labor  cost  $  323,888 
Indirect  cost  $  242,916 
Freight  cost  $  94,920 
Bulk  material  cost  $  711,900 

Ash  Handling  Installation  Costs:  $  2,602,879 
Direct  labor  cost:  $  1,345,699 
Indirect  cost:  $  1,009,274 
Freight  cost:  $  10,549 
Bulk  material  cost:  $  237,356 

Mechanical  Collector  Installation  Costs:  $  30,858 
Direct  labor  cost:  $  11,945 
Indirect  cost:  $  8,958 
Freight  cost:  $  2844 
Bulk  material  cost:  $  7,110 

Dry  Scrvibber  and  Lime  System  Installation  Costs:  $1,514,550 
Direct  labor  cost:  $  427,783 
Indirect  cost:  $  320,837 
Freight  cost:  $  39,218 
Bulk  material  cost:  $  726,712 

Baghouse  and  ID  Fan  Installation  Costs:  $  985,474 
Direct  labor  cost:  $  259,641 
Indirect  cost:  $  194,730 
Freight  cost:  $  36,097 
Bulk  material  cost:  $  495,004 

Boiler  Water  Treatment  System  Installation  Costs:  $  434,554 
Direct  labor  cost:  $  116,378 
Indirect  cost:  $  87,283 
Freight  cost:  $  14,154 
Bulk  material  cost:  $  216,738 

Tank  Installation  Costs:  $  287,801 
Direct  labor  cost:  $  113,164 
Indirect  cost:  $  84,873 
Freight  cost:  $  8,904 
Bulk  material  cost:  $  80,858 

Pusrp  installation  costs:  $  82,902 
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File:  FI  IVpe:  New  plant  (NP) 

Desc:  FORT  CAMPBELL 

Tech:  Dump  Grate  Spreader  Stoker,  w/  fly  ash  reinjection 
****************************************************************************** 

Facility  Installation  Costs,  cont 

******'*****'****************'*'*****«********•********'*****«***********•********* 


Direct  labor  cost:  $  24,471 
Indirect  cost:  $  18,353 
Freight  cost:  $  3,434 
Bulk  material  cost:  $  36,643 

Air  Compressor  Installation  Costs:  $  31,273 
Direct  labor  cost:  $  5,126 
Indirect  cost :  $  3 , 844 
Freight  cost:  $  1,205 
Bulk  material  cost:  $  21,097 

Waste  Water  Treatment  System  Installation  Costs:  $  60,089 
Direct  labor  cost:  $  25,655 
Indirect  cost:  $  19,241 
Freight  cost:  $  1,418 
Bulk  material  cost:  $  13,773 

Piping  and  Stack  System  Installation  Costs:  $  2,225,710 
Direct  labor  cost:  $  879,704 
Indirect  cost:  $  659,778 
Freight  cost:  $  50,240 
Bulk  material  cost:  $  635,987 

Instrumentation  Installation  Costs:  $  613,291 
Direct  labor  cost:  $  101,111 
Indirect  cost:  $  75,833 
Freight  cost:  $  17,630 
Bulk  material  cost:  $  418,715 

Electrical  System  Installation  Costs:  $  800,435 
Direct  labor  cost:  $  254,377 
Indirect  cost:  $  190,782 
Freight  cost:  $  20,905 
Bulk  material  cost:  $  334,369 

Spare  Parts,  Tools,  Mobile  Equipment  Installation  Costs:  $  27,154 
Freight  cost:  $  27,154 

Building  Costs :- $  1,287,398 
Direct  labor  cost:  $  106,810 
Indirect  cost:  $  80,107 
Freight  cost:  $  103,408 
Bulk  material  cost:  $  997,072 
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File:  FI  Type:  New  plant  (NP)  09/21/92 

Desc:  FORT  CAMPBELL 

Tech:  Dvimp  Grate  Spreader  Stoker,  w/  fly  ash  reinjection 
****************************************************************************** 


Direct  Costs 


Direct  costs:  $  14,328,324 

Permit  development  cost;  $  807,736 
Engineering  cost:  $  3,845,152 
Construction  management  cost:  $  2,243,005 
Construction  contigency  cost:  $  4,806,440 
Owners  management  cost:  $  2,336,329 
Startup  cost:  $  289,660 


Installed  Capital  Equipment  Cost  Summary 


Total  Capital  Costs:  $  32,042,935 
Total  Direct  labor  cost:  $  4,723,647 
Total  Indirect  cost;  $  3,542,735 
Total  Freight  cost:  $  638,788 
Total  Bulk  material  cost:  $  6,174,089 
Total  Direct  costs:  $  14,328,324 

Plant  installed  cost:  $  61,450,519 
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File:  FI  TVpe:  New  plant  (NP)  09/21/92 

Desc:  FORT  CAMPBELL 

Tech:  Dump  Grate  Spreader  Stoker,  w/  fly  ash  reinjection 
****************************************************************************** 

Facility  Operating  Labor  Requirements 

****************************************************************************** 


Operation  personnel  requirements 
plant  manager :  1 
plant  engineer :  1 
plemt  technician :  1 
plant  clerk :  1 
plant  secretary:  1 
plant  janitor:  1 
operations  operator:  6 
operations  assistant  operator:  3 
operations  laborer :  2 
fuel  storage  operator  equipment:  1 
fuel  storage  assistant  operator:  1 
fuel  storage  laborer:  2 
maintenance  a  mechanic:  3 
maintenance  a  electrician:  2 
maintenance  laborer:  1 

Operating  staff:  27 

Annual  Labor  Costs:  $  1,185,309 
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File:  FI  Type:  New  plant  (NP)  09/21/92 

Desc:  FORT  CAMPBELL 

Tech:  Dump  Grate  Spreader  Stoker,  w/  fly  ash  reinjection 


Yearly  O  &  M  Costs  Summary 


Annual  boiler  mainteneince  costs:  $  87,848 
Annual  spare  parts  costs  (first  year):  $  84,101 
Annual  spare  parts  costs  Ufter  first  year):  $  476,573 
Annual  mobile  equipment  maintenance  costs:  $  31,469 
Annual  facility  consumables  costs:  $  39,247 
Annual  0  &  M  (materials/supplies)  costs:  $  526,167 
Annual  diesel/distillate  fuel  usage:  16,752  gallons 
Annual  electricity  usage:  3,722,308  kW-hr 
Annual  lime  cost:  $  230,257 

Annual  condensate  make-up  water  cost:  $  90,663 
Annual  blowdown  make-up  water  cost:  $  9,066 
Annual  dry  scrubber  water  cost:  $  5,313 
Annual  ash  conditioning  water  cost:  $  217 
Annual  facility  washdown  water  cost:  $  2,340 
Annual  condensate  polisher  water  cost:  $  3,812 
Annual  zeolite  softener  water  cost:  $  2,897 
Annual  personnel  water  cost:  $  708 
Annual  chemicals  cost:  $  2,997 
Annual  sanitary  sewer  cost:  $  3,790 
Annual  ash  disposal  cost:  $  151,577 
Annual  miscellaneous  maintenance  costs:  $  22,523 
Annual  lime  usage:  2,878  tons 
Study  year  lime  cost:  $80. 00/ton 
Study  year  water  cost:  $3.00/1000  gallon 
Study  year  ash  disposal  cost:  $50. 00/ton 
Study  year  coal  transportation  cost:  2.18  cents/ton-mile 
Study  year  cost  transportation  cost  escalation  rate:  $0.00  % 
(escalation  above  general  inflation) 

1993  cost  for  coal:  1.530  $/MMBtu 
1993  cost  for  distillate:  0.633  $/gallon 
1993  cost  for  electricity:  0.047  $/kW-hr 
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File:  FI  IVpe:  New  plant  (NP) 

Desc:  FORT  CAMPBELL 

Tech:  Oxinqp  Grate  Spreader  Stoker,  w/  fly  ash  reinjection 
****************************************************************************** 

Periodic  Maintenance  Costs  Summary 

*************'*******************«*******************************************«* 


Major  boiler  maintenance  costs  (every  8  years):  $  310,054 

Coal  handling  system  maintenance  costs  (every  10  years):  $  474,600 

Major  ash  handling  system  maintenance  costs  (every  7  years):  $  116,040 

Major  scrubber-lime  system  maintenance  costs  (every  5  years):  $  101,931 

Lime  conveyor  system  maintenance  costs  (every  5  years):  $  6,115 

Major  baghouse  maintenance  costs  (every  3  years):  $  85,064 

Major  baghouse  maintenance  costs  (every  12  years):  $  119,090 

Major  I.D.  fan  maintenance  costs  (every  20  years):  $  39,360 

Major  water  treatment  system  maintenance  costs  (every  10  years):  $  267,645 

Major  deaerator  maintenance  costs  (every  20  years):  $  17,215 

Motor-driven  feedwater  pumps  maint  costs  (every  15  years):  $  14,652 

Turbine-driven  feedwater  punps  maint  costs  (every  12  years):  $  25,919 

Centrifugal  punp  maint  costs  (every  18  years):  $  21,153 

Sunp  pump  maintenance  costs  (every  20  years):  $  13,652 

Major  stack  maintenance  costs  (every  20  years):  $  14,762 

Major  building  maintenance  costs  (every  20  years):  $  664,520 

Periodic  EPA  permit  testing /renewal  costs  (every  3  years):  $  30,000 
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File:  FI  TVpe:  New  plant  (NP) 

Desc:  FORT  CAMPBELL 

Tech:  Dump  Grate  Spreader  Stoker,  w/  fly  ash  reinjection 
****************************************************************************** 

Economic  Data  Sxumaary 


Capital  Equipment  Escalation  Factor:  1.102 

based  on  Engineering  News  Record,  Construction  Cost  Index:  5032.16 

Non-Labor  Operation  &  Mainteneuice  Escalation  Factor:  1.092 

based  on  Chemical  Engineering,  M  &  S  Index,  Steam  Power  Coop:  935.60 

Operation  &  Mainteneuice  L2dx>r  Escalation  Factor:  1.119 

based  on  Engineering  News  Record,  Skilled  Labor  Index:  4626.82 

Construction  Labor  Escalation  Factor:  1.024 

based  on  Chemical  Engineering,  Construction  Labor  Index:  271.10 

Annual  Facility  Output:  504,528  thousand  lb  steam 
Steam  enthalpy:  1195.6  Btu/lb 

Inlet  enthalpy:  65.1  Btu/lb 

Annual  Coal  Usage:  26,568  tons  (dry) 

28,853  tons  (wet) 

Heating  plant  efficiency:  84% 

Discount  Rate:  4.0  % 

Coal  Tremsportation  Cost:  2.18  cents/ton-mile 
Coal  Transportation  Cost  Escalation 0.00  % 

Year  of  Study:  1993 

Years  of  Operation:  1997  -  2021 

10%  Investment  Cost  Exclusion  IS  NOT  applied 
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nia:  PI  Typa:  New  plant  <NP)  09/21/92 

Oesc:  PORT  CAMPBELL 

Tech:  DuBf)  Grate  Spreader  Stoker,  w/  fly  ash  reinjection 

Cash  Flow  Sunwnary 

******<****#«***«’***«*«***«*«»«****«**************‘*****1t**«***********««*«**«V« 


1996  adjusted  investment:  61,450,519  existing  plant  salvage: 


0 


Year 

Boiler 

Auxiliary 

Non-Energy 

Repair  and 

Fuel  &  Tran 

Energy 

O&M 

Replacement 

1997 

1,257,844 

191,084 

1,954,143 

0 

1998 

1,272,650 

192,961 

2,346,616 

0 

1999 

1,280,058 

195,140 

2,346,616 

115,064 

2000 

1,302,271 

199,739 

2,346,616 

0 

2001 

1,317,076 

202,592 

2,346,616 

108,047 

2002 

1,331,881 

205,272 

2,346,616 

115,064 

2003 

1,339,289 

207,779 

2,346,616 

116,041 

2004 

1,361,491 

210,113 

2,346,616 

310,055 

2005 

1,383,704 

213,212 

2,346,616 

115,064 

2006 

1,413,315 

214,226 

2,346,616 

850,293 

2007 

1,442,936 

216,004 

2,346,616 

0 

2008 

1,479,955 

217,274 

2,346,616 

175,010 

2009 

1,502,168 

218,692 

2,346,616 

0 

2010 

1,524,370 

220,531 

2,346,616 

116,041 

2011 

1,545,916 

222,073 

2,346,616 

237,764 

2012 

1,567,790 

223,629 

2,346,616 

310,055 

2013 

1,589,981 

225,200 

2,346,616 

0 

2014 

1,612,511 

226,784 

2,346,616 

136,217 

2015 

1,635,383 

228,385 

2,346,616 

0 

2016 

1,658,593 

229,999 

2,346,616 

1,599,804 

2017 

1,682,143 

231,628 

2,346,616 

231,105 

2018 

1,706,056 

233,130 

2,346,616 

0 

2019 

1,730,330 

234,647 

2,346,616 

0 

2020 

1,754,968 

236,180 

2,346,616 

485,065 

2021 

1,779,968 

237,731 

2,346,616 

108,047 

2022 

new  plant  salvage 

0 
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File;  FI  Type:  New  plant  (NP)  09-21/9 

Desc:  FORT  CAMPBELL 

Tech;  Dvimp  Grate  Spreader  Stoker,  w/  fly  ash  reinjection 


Life  Cycle  Cost  Summary 


+  PV  'Adjusted'  Investment  Costs 

+  PV  Energy  +  Transportation  Costs 

+  PV  Annually  Recurring  O&M  Costs 

+  PV  Non-Annually  Recurring  Repair  &  Replacement 

+  PV  Disposal  Cost  of  Existing  System 

+  PV  Disposal  Cost  of  New/Retrofit  Facility 


$  54,629,288 
$  23,154,192 
$  32,254,253 
$  2,537,619 
$  0 
$  0 


Total  Life  Cycle  Cost  (1993) 


$  112,575,353 


Levelized  Cost  of  Service  (1997 
Levelized  Cost  of  Service  (1997 


start) 

start) 


13.975  $/MMBtu 
16.709  $/1000  lb  steam 
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File:  PI  Type:  New  plant  (NP)  09/21/92 

Desc:  FORT  CAMPBELL 

Tech:  Dump  Grate  Spreader  Stoker,  w/  £ly  ash  reinjection 
«*1^*«*«************************************«********************************** 

Base  and  Plant  Information 

state:  KY  -  Kentucky  Base  DOE  Region:  3 

PMCR:  188,000  Ib/hr  steam:  Number  of  boilers:  4 

Coal  code:  W193122  Distance  from  base:  140  miles 

State:  IN  -  Indiana  DOE  Region:  2 

Coal  type:  bituminous  (properties  on  a  dry  basis) 

hhv:  12830  Btu/lb  fixed  carbon:  52.10%  volatiles:  37,60% 
ash:  10.30%  sulfur:  2.80% 

Coal  handling  equipment  capacity:  100  tons/hr 

Coal  silo  storage  capacity:  713  tons 

Approx,  building  width:  66  feet 

Approx,  building  length:  185  feet 

Height  of  the  plant:  69  ft 

Building  area:  12267  sg  ft 

Plant  area:  1.73  acres 

Facility  Parameters 

Capital  Equipment  Escalation  Factor:  1.102  (5032.16/1993) 

Non-Labor  Operation  &  Maintenance  Escalation  Factor:  1.092  (  935.60/1993) 
Operation  &  Maintenance  Labor  Escalettion  Factor:  1.119  (4626.82/1993) 
Construction  Labor  Escalation  Factor:  1.024  (  271.10/1993) 

Annual  diesel/distillate  fuel  usage:  16,752  gallons 
Annual  electricity  usage:  3,722,308  kW-hr 
Annual  lime  usage:  2,878  tons 

1993  cost  for  coal:  1.530  $/MMBtu 
1993  cost  for  distillate:  0.633  $/gallon 
1993  cost  for  electricity:  0.047  $/kW-hr 

Annual  Facility  Output:  504,528  thousand  lb  steeun 
Annual  Coal  Usage:  26,568  tons  (dry)  /  28,853  tons  (wet) 

Heating  plant  efficiency:  84% 

Year  of  Study:  1993 

Years  of  Operation:  1997  -  2021 

Facility  Installed  Capital  Costs 

A********************************************'******'**********'*****'****'******** 

Equipment  Cost  Equipment  Cost 


Boiler:  $  13,056,422  Coal  Handling:  $  6,119,630 
Ash  Handling:  $  3,130,337  Mechncl  Collector:  $  173,073 
Dry  Scrubber/Lime:  $  3,475,468  Baghouse/ID  Fan:  $  2,790,341 
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Central  Heating  Plant  Bconoodcs  Bvalviation  Program  —  Cost  Analysis 
File:  FI  New  plant  (NP) 

Desc:  FORT  CAMPBELL 

Tech:  Dump  Grate  Spreader  Stoker,  w/  fly  ash  reinjection 
******************************************************************************* 


Facility  Installed  Capital  Costs «  cont 

**********'**************'**«****'<^*************************«******************** 


Water  Treatment ;  $ 
Air  Compressor:  $ 
Piping/Stack :  $ 
Building  Costs :  $ 


1,142,261 

91,551 

4,737,758 

6,561,322 


Punps :  $ 
Waste  Water  Trtmnt :  $ 
Electrical  System:  $ 
Direct  costs :  $ 


254,623 

131,000 

1,845,734 

14,328,324 


Plant  installed  cost:  $  61,450,519 


Facility  Annual  0  &  M  and  Energy  Costs 


Operating  staff;  27 
Annual  Labor  Costs:  $  1,185,309 
First  Year  Non-Labor  O  &  M  Costs 
Annual  Year  Non-Labor  O  &  M  Costs 
1997  Coal  Costs  (incl  transport) 
1997  Auxiliary  Energy  Costs 


$  1,954,143 
$  2,346,616 
$  1,257,844 
$  191,084 


Periodic  Major  Maintenance  Cost  Summary 
*********•*********************'********'*****«’*****'****************«*********** 


Time  Interval  Cost 


Time  Interval  Cost 


3  years 
7  years 
10  years 
15  years 
20  years 


$  115,064 
$  116,041 
$  742,246 
$  14,653 
$  749,511 


5  years 
8  years 
12  years 
18  years 


,$  108,047 
$  310,055 
$  59,946 
$  21,153 


Facility  Life  Cycle  Cost  Summary 


+  PV  'Adjusted'  Investment  Costs 

+  PV  Energy  +  Transportation  Costs 

+  PV  Annually  Recurring  O&M  Costs 

+  PV  Non-Annually  Recurring  Repair  &  Replacement 

+  PV  Disposal  Cost  of  Existing  System 

+  PV  Disposal  Cost  of  New/Retrofit  Facility 


=  $  54,629,288 
=  $  23,154,192 
=  $  32,254,253 
=  $  2,537,619 
=  $  0 
=  $  0 


Total  Life  Cycle  Cost  (1993) 


$  112,575,353 


Levelized  Cost  of  Service  (1997  start) 
Levelized  Cost  of  Service  (1997  start) 


13.975  $/MMBtu 
16.709  $/1000  lb  steeun 
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USACERL  DISTRIBimON 


Chief  of  Eogbieas 
ATTN:  CEHEC-IM-LH  (2) 
ATTN:  CEHEC-IM-LP  (2) 
ATTN:  CERD-L 

CECPW  22060 
ATTN:  CECPW-FU-M 
ATTN:  Libraiy 

US  Anny  Engr  District 
ATTN:  Libraiy  (40) 

US  Anny  Engr  Division 
ATTN:  Lflnary  (13) 

US  Anny  Europe 
ATTN:  AEAEN-ODCS  09014 

US  Aimy  Materiel  Command  (AMC) 
Alexandria,  VA  22333-0001 
ATTN:  AMCEN-F 

FORSCOM 

Forts  Gillem  &  McPheison  30330 
ATTN:  FCEN 

FortBelvoir  22060 
ATTN:  CECC-R 

TRADOC 
Fort  Monroe  23651 
ATTN:  ATBO-G 

USARPAC  96858 
ATTN:  DPW 
ATTN:  APEN-A 

CEWES  39180 
ATTN:  Library 

CECRL  03755 
ATTN:  Libraiy 

USAAMCOM  61299 
ATTN:  AMSMC-IR 
ATTN:  AMSMC-IS 


Naval  Facilities  Engr  Command 
ATTN:  Codel652B  22332-2300 

Naval  Facilities  Engr  Service  Caster  93043 
ATTN:  Code  241 

US  Aimy  HSC 
FOrt  Sam  Housbm  78234 
ATTN:  HSLO-F 
Fitzsimons  Anny  Medical 
ATTN:  HSHG-DPW  80045 
Walter  Reed  Aimy  Medical  Ctr  20307 

National  Guard  Bureau  20310 
ATTN:  Installations  Div 

Tyndall  AFB  32403 
ATTN:  HQAFCESA  Program  Ofc 

Defense  Tech  Info  Centor  22304 
ATTN:  DnC-FAB(2) 

Defense  Fuel  Supply  Center 
ATTN:  DFSC-PR  22314 

80 
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